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STATEMENT OF WORK
Contract EP-C-10-001 -- WA 3-01

I. TITLE
Decontamination of Soil using Metam Sodium

II. PERIOD OF PERFORMANCE
The period of performance for the tasks detailed in this Statement of Work (SOW)
shall be from September 1, 2012 — March 31, 2013.

III. SUMMARY OF OBJECTIVES

This work will provide data on the effectiveness of metam sodium decontamination
technology to inactivate B. anthracis spores in soil. A report will also be completed to
cover the results obtained under this SOW and also the study conducted in a previous
Work Assignment (WA) under this contract (WA 2-01).

IV. RELEVANCE

The results of these tests will provide the decontamination technology user and
stakeholder with high quality, peer-reviewed data on the effectiveness of a technology to
decontaminate soil contaminated with B. anthracis spores and a surrogate. The results
of the work will be made available to the homeland security and emergency response
community through published reports, journal papers, and/or conference
presentations/proceedings. The information will also be used to develop guidance
documents pertaining to specific threat agents and release scenarios.

V. BACKGROUND

The U.S. Environmental Protection Agency (EPA) has the responsibility for protecting
human health and the environment from accidental and intentional releases of hazardous
and toxic materials. According to Homeland Security Presidential Directive 10 (HSPD-
10), the EPA is tasked with developing strategies, guidelines, and plans for
decontamination of persons, equipment, and facilities following a biological weapons
attack. In response to this directive, the EPA Office of Research and Development
(ORD) National Homeland Security Research Center’s NHSRC) Decontamination and
Consequence Management Division (DCMD) is investigating methods and technologies
for the inactivation of spores (e.g., Bacillus anthracis Ames) on materials/surfaces. This
work will build on the decontamination studies that have already been conducted.

VI. SCOPE

The primary purpose of the study is to investigate the use of decontamination
technologies for soil contaminated with anthrax. The decontamination technology to be
tested under this WA includes metam sodium. Sufficient replicates, blanks, and positive
controls shall be used, consistent with standard microbiological and quality assurance




procedures, past work conducted by the contractor, and studies being currently conducted
by the contractor.

VII. TECHNICAL APPROACH

For each decontamination test, the effort shall include the recovery of viable agent from
each material before (positive control) and after decontamination. Five replicates for
each agent-material combination shall be included in each experiment. All experiments
described below shall be approved by the EPA Work Assignment manager (WAM) prior
to commencement. Test and analytical methods shall be adopted from past or on-going
efforts, in consultation with the WAM.,

PREPARE A WORK PLAN

The Contractor shall prepare a detailed Work Plan that is responsive to this Work
Assignment, Delivery of the Work Plan shall be in accordance with terms of the contract.

VIIL TASKS

The Contractor shall perform the following tasks:

1. Conduct experiments to quantitatively determine the effectiveness (log reduction)
of inactivating B. anthracis (Ames strain) and B. subtilis spores in two different
soil types using metam sodium. The soil types to use for testing shall include
topsoil and Arizona Road Dust. Tests shall be conducted under the Quality
Assurance Project Plan developed under WA 2-1, and consistent with previous
tests conducted under WA 2-1. Microbiological procedures, soil coupons and
measurement of temperature, relative humidity (RH), decontaminant
concentrations, etc. shall be consistent with procedures used under previous
projects with EPA. For each microorganism and soil, three new decontamination
experiments shall be conducted, with experimental parameters (e.g., quantity of
metam sodium, contact time, quantity of water added, aeration time) selected in
conjunction with the WAM. Contact time and aeration time may be up to one
month or longer. Microbiological -analyses of soil coupons from a
decontamination experiment that commenced during the previous WA (2-01)
shall also be conducted.

2. With technical guidance from the EPA WAM, conduct triplicate tests using
standard methods to determine the moisture and organic content of the two test
soils that will be used in this WA.

3. Tests shall include a sufficient number of replicates, positive controls, and blanks
- consistent with previous projects.

4. Prepare three drafts of a test report (a draft for WAM review and approval; a
revised draft for peer and QA review; and a final) be which shall include the test
conditions, methods, quality assurance, and results of the tests conducted per the



requirements of this SOW. The report shall also include a brief description of the
decontamination technologies tested, in terms of their operational features
pertinent to the potential user. The report shall conform to the requirements of
EPA's Handbook for Preparing Office of Research and Development Reports
(EPA/800/K-95/002). Substantive portions of this handbook can be found at
www.epa.gov/nhsrc under the policy and guidance tab.

IX. QUALITY ASSURANCE
The contractor shall comply with all requirements as delineated on the “Quality
Assurance Planning Requirements Form (QARF)” included with this extramural action;
see attachment #1 and #2. The contractor shall prepare a QAPP in accordance with
http://www.epa.gov/quality/qs-docs/rS-final.pdf or based on the type of research that is

being conducted. For guidance on preparing a research-specific QAPP, the preparer
should refer to the project specific requirements provided in NHSRC’s QMP. The QAPP
shall be approved prior to the start of any laboratory work. Additional 1nformat10n
related to QA requirements can be found at www.epa.gov/quality.

X. DELIVERABLE SCHEDULE
1. Transfer of project data shall occur via electronic mail at the conclusion of each
test. These data shall include, where appropriate, decontaminant levels,
temperature, RH, pH, and viable organism counts for test and control coupons.

Task Estimated Begin date Estimated Completion Date
1 9/1/12 3/1/13
2 10/1/12 10/15/12
3 9/1/12 3/1/13
4 10/15/12 3/21/13
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Performance Work Statement (PWS)

Technical Support for the Site Characterization
and Monitoring Technical Support Center (SCMTSC)

Work Assignment No. 3-6

Period of Performance: CO Issuance — August 31,2013

Background and Objectives:

The Office of Solid Waste and Emergency Response (OSWER), Regional Superfund Offices,
and the Office of Research and Development (ORD) established the Superfund Technical
Support Project (TSP) to provide technology-based assistance to EPA's Regional Remedial
Project Managers (RPMs) and On-Scene Coordinators (OSCs) through ORD laboratories.
The Project consists of a network of Regional Forums and a number of specialized Technical
Support Centers (TSC).

The Site Characterization and Monitoring Technical Support Center (SCM-TSC) is managed
by the Superfund and Technology Liaison Program (STL) of the Office of Science Policy
(OSP.) The SCM-TSC periodically receives requests from regional offices for technical
support. After evaluating the request, the Director of the SCM-TSC determines how best to
provide that support. This Work Assignment is one of several resources the Director has to
fulfilling technical support requests from the regions. The task below is the initial regional
request under this work assignment. As additional requests are received the work assignment
will be amended to reflect the specific objectives of each request.

General Deliverables:

Deliverables that are associated with this Work Assignment are:

1. Monthly financial status and project progress reports to be submitted to EPA’s

Contracting Officer Representative (COR) and Work Assignment Manager
(WAM) no later than the 10™ day of each month while active work is being
performed under this Work Assignment, including amendments to this Work
Assignment.

2. Prepare technical reports submitted to the WAM for EPA review in the
specified timeframe relative to each evaluation or project under the work
assignment. These products may be subject to EPA formal peer review
procedures if determined by the WAM.

3. Prepare brief summary reports/technical briefs to be submitted to the WAM
no later than 10 working days after the conclusion of each evaluation or
project.




Task 1 - Identify Laboratories that have the Capability and Availability to Conduct
Enzyme Activity Probe Analysis; Provide Cost Estimate and any Draft Agreements for
Qualified Laboratories for EPA Review

The contractor shall identify qualified laboratories (including but not limited to any internal
laboratory) that have the capability and availability to receive and conduct EAP analysis on up to
10 groundwater samples sent by EPA or state field personnel from groundwater samples taken at
the Hopewell Precision Superfund site in Hopewell, NY (EPA Region 2). The contractor shall
develop a draft of any necessary agreements with qualified laboratories for the EAP analysis for
EPA review. This agreement shall also identify the quality control requirements for the EAP
analysis. The contractor shall not enter into an agreement with any laboratory under this work
assignment until EPA has reviewed the laboratory qualifications and necessary draft agreements
to perform the stated analysis. If, upon completion of the above task, EPA decided to pursue the
EPA analysis, an amendment to Work Assignment 3-6 will be issued to authorize that
subsequent task.

Delivery Schedule

Delivery Due Date
Work Plan and Cost Estimate In accordance with the contract
A list of all identified laboratories that have 30 days from approval of work plan

the capability and availability to conduct EAP, | and cost estimate
and an estimated cost per unit (per sample or
per sample batch) for that analysis.

A draft of all necessary agreements, including | 30 days from approval of work plan
quality control requirements, to conduct the and cost estimate

EAP analysis in a timely manner

uality Assurance

The contractor shall adhere to the Performance Standard(s) in the Quality Assurance
Surveillance Plan (QASP) (specific to this Work Assignment) for the Performance Objective(s)
that are applicable to the above assignment(s). If additional quality assurance requirements are
necessary for a task that are not in the QASP, EPA will identify those requirements in the task
description in this document. '

If the task requires a Quality Assurance Project Plan, it will be clearly identified in the
amendment or technical direction. If necessary, the contractor should prepare the Quality
Assurance Project Plan in accordance with EPA Requirements for Quality Assurance Project
Plans (OA/R-5) (EPA/240/B-01/003, 03/20/01), available at
http://www.epa.gov/quality/qa_docs.html.
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Performance Work Statement
Work Assignment No. 3-6

Title: Technical Support for the Site Characterization and Monitoring Technical Support Center (SCMTSC)

Period of Performance: September 1, 2012 — August 31, 2013

Background and Objectives:

The Office of Splid Waste and Emergency Response (OSWER), Regional Superfund Offices, and the Office of Research and
Development (ORD) established the Superfund Technical Support Project (TSP) to provide technology-based assistance to EPA's
Regional Remedial Project Managers (RPMs) and On-Scene Coordinators (OSCs) through ORD laboratories. The Project
consists of a network of Regional Forums and a number of specialized Technical Support Centers (TSC).

The Site Characterization and Monitoring Technical Support Center (SCM-TSC) is managed by the Superfund and Technology
Liaison Program (STL) of the Office of Science Policy (OSP.) The SCM-TSC periodically receives requests from regional offices
for technical support. After evaluating the request, the Director of the SCM-TSC determines how best to provide that support. This
Work Assignment is one of several resources the Director has to fulfilling technical support requests from the regions. The task
below is the initial regional request under this work assignment. As additional requests are received the work assignment will be
amended to reflect the specific objectives of each request.

General Deliverables:

Deliverables that are associated with this Work Assignment are:

1. Monthly financial status and project progress reports to be submitted to EPA’s Contracting Officer Representative
(COR) and Work Assignment Contracting Officer Representative (WACOR) no later than the 10" day of each
month while active work is being performed under this Work Assignment, including amendments to this Work
Assignment.

2. Prepare technical reports submitted to the WACOR for EPA review in the specified timeframe relative to each
evaluation or project under the work assignment. These products may be subject to EPA formal peer review
procedures if determined by the WACOR.

3. Prepare brief summary reports/technical briefs to be submitted to the WACOR no later than 10 working days after
the conclusion of each evaluation or project.

Task 1 — Identify Laboratories that have the Capability and Availability to Conduct Enzyme Activity Probe Analysis; Provide
Cost Estimate and any Draft Agreements for Qualified Laboratories for EPA Review

The contractor shall identify qualified laboratories (including but not limited to any internal laboratory) that have the capability and
availability to receive and conduct EAP analysis on up to 10 groundwater samples sent by EPA or state field personnel from
groundwater samples taken at the Hopewell Precision Superfund site in Hopewell, NY (EPA Region 2). The contractor shall develop a
draft of any necessary agreements with qualified laboratories for the EAP analysis for EPA review. This agreement shall also identify
the quality control requirements for the EAP analysis. The contractor shall not enter into an agreement with any laboratory under this
work assignment until EPA has reviewed the laboratory qualifications and necessary draft agreements to perform the stated analysis.
if, upon completion of the above task, EPA decided to pursue the EPA analysis, an amendment to Work Assignment 3-6 will be
 completed to authorize that task.




Delivery Schedule

Delivery Due Date

Work Plan and Cost Estimate 10 days from the receipt of
the Work Assignment

A list of all identified laboratories that have the capability and availability to conduct 30 days from approval of

EAP, and an estimated cost per unit (per sample or per sample batch) for that work plan and cost estimate

analysis.

A draft of all necessary agreements, including quality control requirements, to conduct | 30 days from approval of

the EAP analysis in a timely manner work plan and cost estimate

Quality Assurance

The contractor shall adhere to the Performance Standard(s) in the Quality Assurance Surveillance Plan (QASP) (specific to this Work
Assignment) for the Performance Objective(s) that are applicable to the above assignment(s). If additional quality assurance
requirements are necessary for a task that are not in the QASP, EPA will identify those requirements in the task description in this
document.

If the task requires a Quality Assurance Project Plan, it will be clearly identified in the amendment or technical direction. If necessary,
the contractor should prepare the Quality Assurance Project Plan in accordance with EPA Requirements for Quality Assurance Project
Plans (OA/R-5) (EPA/240/B-01/003, 03/20/01), available at http://www.epa.gov/quality/ga_docs.html.

Task 2: Enzyme Activity Probe (EAP) Analysis for the Hopewell Precision Site, Hopewell, NY

The contractor shall use the WFQ generated in Task 1 of WA-06 to secure the services of the Idaho National Laboratory (INL) to
receive up to 10 groundwater samples (collected and sent by Region 2), conduct EAP analysis (with all appropriate QA/QC) and
generate a report of the data to EPA.

Delivery or Service Due Date

Work Plan, QAPP and Cost Estimate 5 days from the receipt of the Work
Assignment (expedited)

Conduct EAP analysis on the samples received After receipt (estimated week of March 25,
2013) and in timeframe in accordance
with the QAPP.

Generate a data report on the analysis 15 days after samples are analyzed.

Conference call with Region 2 5-15 days after data report is sent to
Region 2

Quality Assurance

The contractor shall adhere to the Performance Standard(s) in the Quality Assurance Surveillance Plan (QASP) (specific to this Work
Assignment) for the Performance Objective(s) that are applicable to the above assignment(s). A QAPP for the field sampling
procedures and the analytical method is required with submittal of the Work Plan.
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U.S. Environmental Protection Agency
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I. TITLE
Absorption and Desorption of Sulfur Mustard on Activated Carbon

II. PERIOD OF PERFORMANCE
The period of performance for the contract shall be from September 01, 2012 until August 31,
2013. No costs shall incur against this work assignment prior to September 01, 2012.

III. SUMMARY OF OBJECTIVES

This work shall provide the dynamic adsorption capacity and breakthrough times of chemical
warfare agents (CWAs) onto commercially available activated carbon beds. This work is a
continuation of previous work assignment (WA) 2-08 under the same contract EP-C-10-001
which was reduced in scope and excluded testing with sulfur mustard (HD).

Currently NHSRC is systematically evaluating volumetric decontamination technologies such as
hot (humid) air for the decontamination of CWAs such as Sarin (GB), Soman (GD), VX, and
Sulfur Mustard (HD) on interior building materials. Such decontamination method may result in
CWA concentrations in the vapor phase at elevated humidity and temperature conditions. This
scope of work shall cover the evaluation of activated carbon to capture HD in the presence of
elevated humidity and temperature. Because of the presence of water vapor, the possibility of
hydrolysis of HD exists which shall be evaluated through identification and semi quantitative
analysis of HD degradation products. This work shall also assess desorption characteristics to
determine the off-gassing of HD from the activated carbon.

IV. RELEVANCE

The known threat of a chemical agent release in a building or transportation hub is driving US
EPA’s National Homeland Security Research Center (NHSRC) Decontamination and
Consequence Management Division (DCMD) to develop a research program that evaluates
potential decontamination strategies. The US EPA may be tasked to cleanup these agents after
they are released in buildings. Knowledge on how effective many of the available fumigation
technologies are against chemical agents is currently being obtained by DCMD for various
volumetric decontamination methods such as (modified) hydrogen peroxide vapor, chlorine
dioxide vapor, and hot (humid) air. In the latter case, the decontamination effort may result in
(temporarily) elevated CWA vapor concentrations which must be captured before release to the
outside environment. It is expected that such capture will occur from air flows at elevated
temperatures and humidity, both of which may affect the capability of the sorbent in the air filter
system to capture the CWA (or CWA decontamination by-products). In this work, the
breakthrough curves of two activated carbon types will be investigated for temperature and
relative humidity (RH) conditions related to hot (humid) air decontamination. Results from this
study can be used to assess the capability of activated carbon air filters in HVAC applications to
capture the CWA under elevated RH and temperature conditions. Hydrolysis of the CWA
adsorbed onto the activated carbon in the presence of moisture may occur on the time scale of



the absorption process and the effluent following breakthrough will therefore be analyzed for
possible hydrolysis by-products. The measurement of desorption of the CWA from the activated
carbon will determine off-gassing characteristics when activated carbon air filters are removed
from service.

V. BACKGROUND

Protecting human health and the environment from the release of hazardous materials is the
mission of US EPA. NHSRC-DCMD has developed a systematic decontamination research
program to fulfill this mission. As part of this program, developmental and commercially
available decontamination technologies for chemical agents are being systematically evaluated.
Hot air has been assessed for the gaseous decontamination of sarin (GB), VX, sulfur mustard
(HD), and soman (GD) as a less complicated and cheaper alternative to e.g. (modified) hydrogen
peroxide vapor or chlorine dioxide vapor. It is likely that the effluent during hot air fumigation
will contain CWA (by-product) vapors well above the airborne exposure limit which therefore
need to be captured before release of the CWA-loaded hot air to the exterior.

VI. SCOPE

The overall objective of this Work Assignment (WA) is to systematically evaluate the dynamic
adsorptive capacity of activated carbon beds through measurement of the breakthrough curves as
function of temperature and air RH. These parameters shall be determined for the chemical
warfare agent Sulfur Mustard (HD); Sarin (GB) was evaluated under WA 2-08. These two
agents were selected based on their highly different water solubility as reflected in the Henry’s
constant Ky, namely 3.4x10” and 5.7x107 atm-m>/mol, respectively (Singer et al.; Environ. Sci.
Technol. 2005, 39, 3203-3214). The potential for hydrolysis by-products due to the presence of
moisture and activate carbon will also be investigated.

VII. TECHNICAL APPROACH
The details for the overall technical approach can be found in Section VIII. The overall approach
is for the contractor to continue to use the method developed under WA 2-08 to measure
breakthrough curves of HD on activated carbon beds as function of temperature and RH.

Absorption tests on activated carbon are typically performed with large bed diameters to
maximize the amount of carbon in the bed while keeping the pressure drop across the bed as low
as possible and to minimize wall effects. Consequently, the adsorbed amount of a chemical onto
the activated carbon becomes fairly large which is highly undesirable when working with highly
toxic CWAs. Under WAs 1-08 and 2-08 of Contract EP-C-10-001, the contractor designed and
tested a system that is capable to deliver CWA to an activated carbon bed with dimensions that
closely match the ASTM recommended minimum tube diameter of at least 12 times the diameter
of the largest carbon particles present or 16 times the mean diameter [ASTM Standard Guide for
Gas-Phase Adsorption testing of Activated Carbon (D 5160)].

Under WA 2-08, three activated carbons were evaluated for this study. The following two
activated carbons shall be used in this study:



1. IONEX 03-001 (8 x 16 mesh, IONEX Research Corp.)
2. Vapure™ 612 (6 x 12 mesh, Norit Americas, Inc.)

The maximum carbon granule size of 6-mesh is 3.3 mm which allows the use of a 4 cm bed
diameter to meet the ASTM recommendation. For a 2.5 cm bed height, this corresponds to 14.3
and 16.0 g bed weights for IONEX 03-001 and Vapure™ 612, respectively, as measured under
WA 1-08. The contractor shall measure the bed weights for both carbons if different bed depths
are used. A flow velocity of 12 cm/s through the 4 cm diameter bed corresponds to a 9 LPM flow
rate which will be the nominal flow rate during this study.

In order to determine the effect that temperature and RH have on the absorption characteristics of .
CWAs on the activated carbon, the carbon bed must be in equilibrium with T and RH before the
CWA is introduced into the air flow at the defined RH and temperature. The time to reach
equilibrium with a 55 C and 50% RH air flow condition was determined under WA 1-08 through
weight measurements of the absorbed water amount in the activated carbon bed as function of
time and was found to be 12 hours for ASZM TEDA and IONEX and 24 hours for Vapure™

612. Actual values equilibrium values are somewhat lower but are rounded to the nearest (half)
day value. These carbon type specific equilibrium times shall be applied to all RH-T
combinations in preparation of the CWA absorption test to ensure complete equilibrium.

VIII. TASKS
TASK 1. CONTRACTOR WORK PLAN

A detailed Work Plan is due in accordance with the contract. Content shall be in
accordance with terms and conditions of the contract.

TASK 2. UPDATE OF TEST/QA PLAN

The contractor shall comply with all requirements as delineated on the “Quality
Assurance Planning Requirements Form (QARF)” included with this extramural action,
see Attachment #1 and #2. A QAPP entitled “Test Quality Assurance Plan for
Absorption and Desorption of Chemical Warfare Agents on (Metal Impregnated)
Activated Carbon” was initially approved on January 03, 2011. Version 2 with a
modified test matrix was approved on November 10, 2011.

The contractor shall prepare amendments to the existing QAPP in accordance with
http://www.epa.gov/quality/qs-docs/r5-final.pdf or based on the type of research that is
being conducted. For guidance on preparing a research-specific QAPP, the preparer
should refer to the project specific requirements provided in NHSRC’s QMP. The QAPP
must be approved prior to the start of any laboratory work. Additional information
related to QA requirements can be found at www.epa.gov/quality.




TASK3. DEMONSTRATION OF CARBON ABSORPTION/DESORPTION TESTING SYSTEM

The contractor shall adhere to the ASTM Standard Guide for Gas-Phase Adsorption
Testing of Activated Carbon, D 5160-95 (ASTM International; West Conshohocken, PA,
2003). Under WA 1-08, a test system for carbon absorption/desorption testing has been
developed. This system shall be used by the contractor and shall continue to demonstrate
the following features:
Control of temperature between 2542 and 55+2 °C
Ability to deliver (humidified) air (downward) through the carbon bed with
RH values up to 60+£10% at 55 °C
Deliver a constant HD (challenge) concentration in air
Accurate measurement of the 9.0+0.2 LPM flow rate
Handle activated carbon bed depth of up to 3.5 cm with an inner diameter
of4.0 cm .
e Identical preparation of all carbon beds to ensure equal bulk densities per
activated carbon type.
e Use of inert materials such as glass or anodized aluminum for the cylindrical
tube that holds the carbon bed
¢ Continuous monitoring of temperature of the (HD loaded) air flow before and
after the carbon bed
¢ RH measurement of air flow (at least) prior to addition of HD and after ending
HD supply to air flow during desorption cycle
¢ Continuous monitoring temperature of carbon bed
¢ Continuous measurement of pressure drop across the carbon bed.

The feed / challenge concentration level shall be 600 mg/m?. If the test system is unable
to deliver this HD concentration, which equals to a near saturated concentration of HD at
room temperature, the contractor shall request technical direction from the EPA WAM on
whether to perform the absorption tests at a lower concentration.

Concentrations levels shall be verified at least prior to and after each absorption test. The
feed flow rate through each activated carbon bed shall be adjusted such that a flow
velocity of 12.0 cm/s is established. This flow velocity is typical for the flow velocity
through a large scale activated carbon bed.

The combination of this challenge concentration, flow rate, and use of dry air at 25 °C is
expected to result in breakthrough times for the HD agent around 6 hours. The contractor
shall request technical direction from the EPA WAM regarding proposed changes to the
test conditions if constraints are in place that may prevent the prolonged testing times.

Measurement of HD concentration before and after both carbon beds shall be
accomplished using (near) real time monitoring technologies, e.g. available MINICAMS
that are set to detect the target CWA. MINICAMS are automatic, near real-time
continuous air monitoring systems with high selectivity and sensitivity for various
CWAs. They can be operated such that they will notify the user when the effluent
exceeds the U.S. Surgeon General’s (8-hour) TWA exposure level for the specific CWA




[as per specifications vendor;
http://www.oico.com/default.aspx?id=product&productlD=75].

TASK 4. SYSTEMATIC EVALUATION OF CARBON BED BREAKTHROUGH CURVES AND
DESORPTION CHARACTERISTICS

This task involves the evaluation of the breakthrough curve and release curve for 3
specific combinations of RH and temperature. The selected RH-T conditions are based on
a combination of previously observed hot air decontamination field testing and a dry air,
25 °C, reference condition. The impact of elevated temperature and RH on the absorptive
characteristics of the carbon beds will be determined in comparison to the reference
condition.

For each air RH-T combination, the carbon bed shall be prepared under the same RH-T
condition using the established equilibrium time. Absorption starts at the first
introduction of the HD to the activated carbon bed. The effluent shall be monitored
continuously for breakthrough of HD. Following the eventual breakthrough, the
monitoring of the effluent HD concentration shall continue and be recorded until the
effluent concentration has increased by at least a factor 200 above the TWA exposure
level for HD. At this point in time, the supply of HD to the activated carbon bed shall end
while the RH-T air flow conditions remain the same as during the absorption test. The
subsequent desorption of HD from this activated carbon bed shall than be monitored until
equilibrium in HD concentration has been reached or until the concentration falls below
the detection limit.

Table 1 shows the RH-T combinations that shall be tested for the two types of carbon
beds. The contractor shall have a total of 8 absorption tests for the entire test matrix.

Once breakthrough has occurred under (only) the 55 °C / 50% RH condition, part of the
effluent from the bed shall be sampled onto e.g. a sorbent tube, for semi quantitative
analysis of potential by-products using GCMS. This analysis shall be performed for both
activated carbon materials, producing 4 samples for (full scan) GCMS analysis.

Table 1: HD absorption test matrix.

25 dry 2
IONEX 03-001 55 dry 1
55 50 12
25 dry 2
Vapure™ 612 55 dry 1
55 50 12
8 Following breakthrough, the effluent shall be analyzed semi-quantitative for HD degradation

products




TASK 5. COMPLETION OF FINAL REPORT

IX.

The contractor shall draft a final report following completing of Task 4. The EPA
WAM will coordinate the peer review of the draft report and submit comments to the
contractor for their response and products revision. The contractor shall respond to
the comments from the peer reviewers and the EPA Quality Assurance officer within
3 weeks of receipt of the comments and no later than August 31, 2013.

DELIVERABLE SCHEDULE

On a monthly basis for the duration of the project, the contractor shall submit, in
electronic format, progress reports summarizing technical progress, problems
encountered, monthly and cumulative financial expenditures, and cost and schedule
variance.

Bi-weekly conference calls (nominal 30 minutes in length) shall be established

between the EPA WAM and the contractor work assignment leader (WAL). During

these conference calls the contractor shall report on progress made in the project, discuss
any technical issues encountered in implementation of the test plan, and provide the EPA
WAM with preliminary results during the execution of the test plan as described in Task
4, Technical directions provided to the contractor by the EPA WAM will be documented
in writing to the contractor WAL and will include a copy to the COR of this contract.

Transfer of project data (including raw data) shall occur at the conclusion of Task
4, Detailed written summaries of experimental procedures and results shall be provided
to the EPA WAM. These reports shall indicate the exact operational conditions (e.g.
observed temperatures and relative humidities) and all measured HD breakthrough
curves.

A draft final technical report shall be submitted within 8 weeks (and no later than

August 31, 2013) after the completion of the testing in Task 4 for both carbon beds; thus

only 1 draft report shall be submitted under this SOW.
A single final technical report shall be submitted that incorporates revisions based
on comments from the peer reviewers, quality assurance reviewer and the EPA WAM.

The final report is due within 30 calendar days (and no later than August 31, 2013) after
receipt of the comments, and shall be in MS Word 2007 format.

REPORTING REQUIREMENTS

Data and reports generated as a result of this effort shall be shared with the EPA

WAM for internal EPA use.



Laboratory data shall be transferred electronically to the EPA WAM after the
conclusion of each trial or series of tests. Raw data shall be included, specifically all
operational conditions, observed relative humidity and temperature values, carbon bed
weights and heights etc.

Any EPA products (test plans and reports) generated from this contract shall be
subject to one internal EPA review and one external review. The EPA WAM will
coordinate the peer review of the draft documents and submit combined comments to the
contractor for their response and products revision.

. Products developed under this SOW must conform to the requirements of EPA’s

Handbook for Preparing Office of Research and Development Reports (EPA/800/K-
95/002). Substantive portions of this handbook can be found at
http://www.epa.gov/nhsrc/guidance.html

. Prior to submission of the draft report all of the data shall be given to the EPA

WAM in electronic format (specifically Microsoft Excel 2007 spreadsheets). The data on
these spreadsheets shall be straightforward and explanation of the results via comments
shall be added if they are not straightforward.

Copies of internal audit reports and responses shall be sent to the EPA WAM ina
timely fashion, according to established due dates and no later than August 31, 2013.
The WAM and EPA Quality Assurance Manager shall be- immediately notified of any
critical findings.

The contractor shall document all data analysis including statistical models and
related assumptions.




NHSRC QUALITY ASSURANCE REQUIREMENTS FORM
Attachment 1 to the Statement of Work

1 GENERAL INFORMATION

Title:
pescription:

Project ID:

Status:

Number Ammended:
QA Catagory:

Action Type:

Peer Review Category:
Security Classification:
Project Type:

QAPP Status 1:
‘Vehlcle Status:
Vehicle Type:

Absorption and Desorption of Sulfur Mustard on Activated Carbon

This work shall provide the dynamic adsorption capacity and breakthrough time of sulfur
mustard (HD) onte commercially available activated carbon beds This work is a continpation
of previous WA 2-08 under the same contract EP-C-10-001

C.2.3.2.02 -
Qriginal

Il

Extramural

I

Unclassified

Applied Rescarch

Existing QAPP

Existing Vehicle

Vehicle Number: EP-C-10-001
Work Asstigmnent Mumber: 3-08
Delivery/Task Order Number:

Modification Number:
Other;

If you are processing an IAG or CRADA, the responsibility for QA must be negotiated within the agreement. The TLPs
in consultation with the QAMSs in the various organizations must agree on, and document, which organization will take
the lead for QA, the names of the QAM and TLP from each organization, and the QA requirerments that will be adhered
to during the agreement. Include this info in the JAG/CRADA package.

II SCOPE OF WORK

Yas Does the Staterment of Work contain the appropriate QA language?

The awardee shall comply with all requirements as delineated on the “Quality Assurance Planning Requirements
Form (QARF)” included with this extramural action, The contractor shall prepare a QAPP in accordance with the
R-2 and R-S and/or the attachments provided with the SOW. The QAPP must be approved prior to the start of
any work. Additional information related to QA requirements can be found at
http://www.epa.gov/quality/as-docs/rS-final.pdf

Yes Does this extramural action involve the collection, generation, use, and/or reporting of environmenta! data; the
design, construction, and operation of environmental technologies; or development of software, models, or

methods?

(If "No” then skip to Section IV, and sign the form.)

No Wil the SOW or any subseguent work assignments or task orders involve any cross-organizational efforts within

EPA?

Yes Has a QAPP already been approved for the activities specified in the SOW?
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Provide the title, date or revision number, and date of QA approvali:

Adsorption and Desorption of Chemical Warfare Agents on
{Metal Impregnated) Activated Carbon, Approved January 03, 2011

Dioes the QAPP require any revision by the contractor**
Amendments will be submitted by the contractor

N/A Is an applicable QAPP In the process of being prepared, revised, or approved by EPA personnel for future use by
the contractor? (QA approval must be obtained before the contractor can start work.)

%% The term “contractor” applies loosely here, such that as applicable, this term can also mean “awardee”,
“coaperator” andlor "grantee”. Likewise, the term “contract” includes "agreements" and other vehicles. ?

IXZ QA DOCUMENTATION OPTIONS

All documentation specified under “Other” must be defined in' the NHSRC Quality. Management Plan and be consistent
with requirements defined in EPA Manual 5360 AL, For all items checked below, there must be adequate information in
the SOW (or its appendices) for the offeror to dmlop thls documentatlon Whem applicable, reference a specific section
of the SOW, (R-2 refers to PA.R¢ [R-2) (EPA/240/8-01/002, 03/20/01)
and R-5 refers to EPA R 4/R-5) (EPA/240/8-01/003, 03/20/01).

Copies of these documants arc avallab-le at Wmmmm )

Aftar Award Documentation
R2 Documentation of an organizations Quality System. QMP developed In accordance with:
R2 and RS Combined documentation of an organization’s Quality System and application of QA and

QC to the single project covered by the contract: Developed in accordance with:

RS Docurnentation of the application of QA and QC activities to applicable project(s).
Developad in accordance with:

NHSRC QMP Programmatic QA Profect Plan with supplements for each specific project, developed in
accordance with:

Not Applicable Existing docurnentation of the application of QA and QC activities will be used:

IV SIGNATURE BLOCK

The signatures below verify that the Statement of Work (SOW) has been reviewed to ascertain the necessary QA and QC
activities required to comply with EPA Order 5360.1 AZ, that the COR understands these requirements, and that the COR
will ensure that the quality requirements Indicated on the previous pages of this form are Incorporated into all agsociated
SOWs. (Sign/date below, obtain a concurrence signature from the QA Staff, and submit the form along with tha other
extramural action documentation,) .

Ie ! ‘
) A
__Q\Q%@O/WB oovsne L ok OHi ‘%f A0l

Lukas Oudajans 02/17/2012 Ramona Sharman 07/17/2012
NHSRC-DCMD Technical Lead Person Dute NHSRC-IO QA Staff Mentber Date

QAPP REQUIREMENTS FOR APPLIED RESEARCH PROJECTS
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(from Appendix B of the NHSRC QMP)

An applied research project is a study to demonstrate the performance: of technologies under defined conditions, These studies are often pilot--or
field-scale. The following requirements should be addressed as applicable.

SECTION 0,0, APPROVAL BY PROJECT PARTICIPANTS

The EPA Technical Lead Person (TLP) shall be responsible for obtaining signatures of appropriate project participants on the signature
page of the QA plon, documenting agreement to project objectives and the approach for evaluating these objectives.

A distribution list shall be provided to faciiitate the distribution of the most recent current version of the QAPP to all the principal project
participars.

SECTION 1.0, PROJECT DESCRIPTION AND OBJECTIVES

1.1 The purpose of study shall be clearly stated.

1.2 The process, site, facility, andfor environmental system to be tested shall be described,

13 Project objectives shall be clearly stated and identified as primary or non-primary.

SECTION 2.0, PROJECT ORGANIZATION

21 - Key points of contact for each organization involved in the-project shall be identified.

22 All QA Managers and their relationship in the organizations (/.e., location within each organization) shall be identified with

evidence that the QA Manager is independent of project management,

23 Responsibilities of all other project participants and their relationship to other project participants shall be dentified, meaning that
organizations responsible for planning, coordination, sample collection, sample custody, measurements (/. e., analytical, physical, and process),
data reduction, data validation, and report preparation shall be clearly identified,

SECTION 3.0, EXPERIMENTAL APPROACH

31 The general approach and the test conditions for each experimental phase shall be provided. The statistical methods that will be
used to evaluate the data (f.e., ANOVA, or summary statistics) should be identified.

{NOTE: As deemed appropriate to the project by the TLP, the information requested in Sections 3.2, 3.3, and 3.4 may be presented here or in
Section 4; the information requested in Sections 3.5 may be presented here or in Section 5, and the information requested in Sections 3.6 may
be presented here or in Section 7.)

3.2 The sampling strategy shall be included and evidence must be presented to demonstiate that the strategy is appropriate for

meaeting primary project objectives, £e., a description of the statistical methad or scientific rationale used to select sample sites and number of
samples shall be provided.

33 Sampling/monitoring points for all measurements (/e., including focations and access points) shall be identified.

34 The frequency of sampling/monitoring events, as well as the numbers for each sample type and/or focation shall be provided,
incluging QC and reserve samples.

3.6 All measurements (/&., analytical [chemical, microbiological, sssays], physical, and process) shall be identified for each sémple»
type or process, and project-specific target analytes shall be listed and classified as critical or noncritical in the QAPP.

3.6 The planned approach (statistical and/cr non-statistical) tor evaluating project objectives shall be included.
SECTION 4.0, SAMPLING PROCEDURES

4.1 Whenever applicable, the method used to establish steady-state conditions shall be described.

4.2 Known site_specific factors that may affect sampling/monitoring procedures shall be described.

4.3 Any site preparation needed prior to sampling/monitoring shall be described.

4.4 Each sampling/monitoring procedure to be used shall be discussed or refersnced. If compositing or splitting samples, those

procedures shall be described,

4.5 For samples requiring a split sample for either QA/QC purposes or for shipmentto a different laboratory, the QAPP shall identify
wha is responsible for splitting samples, and where the splitting is performed (e.g., field versus lab).

4.6 if sampling/monitoring equipment is used to collect critical measurement data {/.e., used to calculate the final concentration of a
critical paramater), the QAPP shall describe how the sampling equiprent is calibrated, the frequency at which itis calibrated, and the
acceptance criteria for calibration or calibration verification, as appropriate.
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47 If sampling/monitoring aquipmant is used to eollact aritical measurameant data, the QAPP shall descéribe how cross-contamination
between samples is avoided.

48 The QAPP shall include a discussion of the procedures to be used to assure that representative samples are collected.

4.9 A list of sample quantities to be collected, and the sample amount required for each analysis, including QC sample analysis, shall
he specified. .

4.10 Containers used for sample collection, transport, and storage for each sample type shall be described.

4.1 Describe how samples are uniquely idenufied,

4.12 Sarnple preservation methods (a.g., refrigeration, acidification, efc), including epecific reagents, equipment, aad supplies required
for sample preservation shall be described,

4.13 Holding time requirements shall be noted.

4.14 Procedures for packing and shipping samples shall be described.

4.15 Procedures to maintain chain_of_custody (e.g., custody seals, records) during transfer from the fisld to the labarstory, in the

laboratory, and among contractors and subcontractors shali be described to ensure that sample integrity is maintained.
4.16 Sample archival requirements for each relevant organization shati be provided,

SECTION 6.0, TESTING AND MEASUREMENT PROTOCOLS

5.1 Each measurement rmiethod to be used shall be described in detail or referenced. Modifications to EPA_approved or similarly
validated methods shall be specified.

5.2 For unproven methods, verification data applicable to expected matrices shall be included in the QAPP. meaning the QAPP shall
provide evidence that the proposed method is capable of achieving the desired performance.

5.3 For measurements which require a catibrated systam, the QAMF shall include specific calibration procedures applicable to each
project target analyte, and the procedures for verifying both Initial and continuing calibrations (including frequency and acceptance criteria, and
corrective actions to be performed if acceptance criteria are not met).

SECTION 8.0, QA/QC CHECKS

6.1 At a minimum, the QAPP shall inciude quantitative acceptance criteria for QA objectives associated with accuracy, precision,
detection limits, and completeness for ¢ritical measurements (process, physical, and analytical, as applicabie) for each matrix.

6.2 Any additional project-specific QA objectives shall be presented, including acceptance criteria. This inclides items such as mass
halance requirements,

6.3 The specific procedures used 1o assess all identified QA objectives shall be fully describad.

6.4 The QAPP shall list and define all other QC checks and/or procedures {e.g., blanks, surrogates, controls, es) used for the
project, both field and laboratory.

6.5 For each specified QC check or procedure, required frequencies, associated acceptance criteria, and conective actions to be
performed if acceptance criteria are not met shalt be included.

SECTION 7.0, DATA REPORTING, DATA REDUCTION, AND DATA VALIDATION .
71 The reporting requirements (e.g., units, reporting method {wet or dry}) for each measurement and matrix shall be identificd.

1.2 The deliverables expected from each organization responsible for field and laboratory activities shail be listed,

7.3 Data reduction procedures specific to the project, and also specific to each organization, shall be summarized.

7.4 Data validation procedures specific to each organization used to ensure the reporting of accurate project data to internal and
external clients shall be summarized.

7.5 Data storage requirements for each organization shall be provided.

7.6 The product document that will be prepared for the project shall be specified {e:g., journat anicle, final repont, erc.). The contents

of this document can be referenced to.a NHSRC or program-specific QMP, if appropriate.

SECTION 8.0, ASSESSMENTS
8.1 The QAPP shallidentify all scheduled-audits (4., both téchnical system audits [TSAs] and performance evaluations [PEs]) to be
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performad, who will parform these audits, and who will receive the audit reports.
82 “The QAPP shall provide procedures that are 1o be followad that will ensure that necossary comective actions will be performed,
83 The recponsibie party(-ias) ior implementing corractive actions shall be identified.

SECTION 9.0, REFERENCES
References shail be provided either in the body of the taxt as footnotes or in a separata section.

Attachment # 2
NHSRC QA
To the Statement of Work
Requirements/Definitions List
EPAs Quulity System Websiie: htip:wrww. 0pg.qoviquslity
EPA's Requinsments and Guidance Documents: hitp:/Awww .0pa.goviquolity/as doce himl
EPA's Quality System Website: hito://www.eos,gov/gusiity/qs-doce/rs-final.odtf

in accontance with EPA Order 5360.1 A2, conformance 10 ANBI/ASQC E4 must be demanstrated by submitting the quality documentation
described herein, uqmmmwumwmwmmw The Government wiil review and return the
quality Jocumentation, with comments, and {rEcas approval or disapproval. If i quality documentation is not approved, it must be revised
hmdmmmmummwnmewmmmw wmuwvmamimwmwm generation,

shail not commence undil the Govemment has approve the quality documantation. The Quality Assurance Pioject Plan
(wp)mummnmmtuwmm)wmwummdwmmmmumm
sctivity in ordar 1o atiow sufficient time for review and revisions to be compieted. After the Govermment has approved the quality
documantation mcmmnmmmnumnwwwmmm

These requirements typioally pertain to single project sfforts. The five specilications are:

] a description of the onganization’s Quality System (QS) and Information regarding how this QS is documented,
communicated and implemented;

(2 an organizations] chart showing the position of the QA function;

3 am«ummmmmummmm

) the background and experiance of the QA parsonnel wheo will be assigned to the project; and

{8) the organizatien’s general approach for accomplishing the QA specifications in the SOW.

NHSRC QA Requiremonts/Definitions List
Category Leve! Designsations (determines the lavel of QA required):

D Category | Project - appiicable to studies performed 1o generate data used for anforcemant activities, liigation, ormeatdlpmjeet
involving human subjects. The QAPP shall address all elsments listed in “EPA Requirements kar QA Project Plans, EPA QAVR-S,

[:] Category 1 Project - applicable t0 studias performed 10 generate data used in support of the development of environmental
regulations or stondards. The QAPP shai address all slements isied in *EPA Requirements for QA Project Plans, EPA QAR-S.

@ Category B Project - applicadle t0 projects invoiving applied research or technology evaiuations. The QAPP shall iidress the
opplicable sactions of "EPA Requirements for QA Project Plans, EPA QA/R-S as outiinad in the KHSRC's QMP: QAPP
requirsments for the specific project type {see beiow).

D Catagory IV Project - applicabla 10 projacts invoiving hask: research or preliminary data gathering activities, The QAPP shall
address the applicable sections of *EPA Requirements for QA Pralect Plans. EPA QA/R-5 s outiined in he NHBRC's QWP QAPP
requiremants for the specific project type (sse below). _

Project Types:

Theas outlines of NHSRC's QAPP Raquirements for verious project ty pes, from Appendix B of the NHERC QMP (sxcept where
otherwise noted), are condensed from typically applicabie sections of R-§ (EPA Requirements for QA Project Pians) and are intended
10 serve as » starting point when preparing a QAPP.  These tists and their format may not fit every resesrch scenario and QAPP's must
conform 6 appiicable sactions of R-5 in a way that fully descrides tha resesich plan and appropnate QA and QC maasures 10 engure that ihe
dats are of sdaquate quality and quantity to fit their inlended purpose. )

Applied Rewsarch Project - peitains 10 3 study performad ta ganeraie data to demonstrals the performance of seceptad procasses
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or technolngies undar dafined condtions. These stucies ane ofien piat- or feld-scale. Tha OAPP shall addrass all requinements
fisted in “QAPP Requirements for Appied Research Projects” from Appendix B of the NHSRC QMP.

Rasic Research Project - pertaing (o @ siudy parformad 10 gensrate deta vead to evaliole unproven theories
technoiogies These studies are often bench-scale. mwmmummmmmwpwmm
Basic Ressarch Projects” from Appendix B of the NHERC QMP.

Design, Construction, andior Operstion of Environmental Technology Project - pertsins io environmanial technology designed,
constructed and/or operated by andéor for EPA, TmGAPPMMmukmmMEPAmesmm
“Guidance on Quality Assurance for Environmental Technology Design, Construction, and Operation” G-14
rm_pggg_qunhme roes/gd 1-Gual-05 s, For additional information, youmayrefuhPMCof' and

for Quetity Systems for Environmental Dets Collection and Environmentsl Technology,” ANSIVASQU E4- 104, Amencan
Mfw&uwycu\trol Miwaukee, Wi, January 1895,

Geospstial Data Quality Assurance Project - pertaing to dsta coliection; data processing and analysis; and data validstion of
geospatial applications. mwpsmnmwmmnmmsmmmm'eummwm
Quality Asguranoe Project Plans™ G-58 at hiip./iwww. fingl

Method Development Project - mbmmmm-snoammsmmmm or 8 standand method needs to
be significantly modified for a specific apglication. The GAPP shall sddress all requirements listed in “QAPP Raquiraments for
Mathod Developmant Projects” from Appendix B of the NHSRC QMP.

Maow Development Projuct - includes all types of masthematicul models kecluding static, dynamic, delerministic, Sochasice,
mechanistic, empitical, eic. The QAPP shal address requirements in the EPA Quality System document, “Guidance for Quality
Assurance Project Plans for Modeiing” G-5M at (ilp /iwww.e0 goviqualitytQS-docs/afm-final. pdf,
Sampling and Anslysis Project - perteins io tha collection and snalysis of samples with no objectives other than to provide
characierization or monitoring infarmation. Tha GAPP shall address ail requirements listed in “QAPP Raguiraments for Sempling
and Analysis Projects’ from Appendix 8 ¢f the NHSRC QMP.

Sevondary Date Project - memwmlmwmhmmwm,bwaorEPA,Mnuudhrwms
pther than those oniginally intended. Sources may include: iterature, industry surveys, compilations from computerized databases
and information systems, and computerized or mathematical modets of environmantal processss. The OAPP shak address all
requirements listed in “QAPP Requirements for Secondary Data Projects” from Appandix B of the NHSRC QMP,

mw-mwwlﬁmml'm partains 1o software geveiopment, softwaresharcwane
systems davelopment, database degign and maintenance, data validation and verification systams. The QAPP shall axiiress el
requirements iisted! in *QAPP Requirements for Softwara Davelopment Projects” from Appendix B of the NHSRC QMP.

O Oooouon ik

Definttions:

Environmental Dats - Thess are any measurement or information that describe environmental procssses, location, or conditions; ecological
or heatth offects directly from messurements, produced from soltware and maodeis, and compilied from other SOUNCEs Such 26 dita bases or
the iterature. For EPA, envirorunental data include information collected divectly from measurements, produced from software ang modsis,
and compiied from other sources such 8s data bases or fiterature.

Increments! Funding - incremental funding is partial funding, no new work.

Quality Assurance (QA) - Quality assurance is a system of management aclivitias 1o ensura that 8 process, item, or service is of the type and

quality neaded by the customer. Itdaahwimmtgpoiwmdrumanwmmmm«mmﬂmmmmmm
implementation, and review of data collection activities and the use of date in dacision making. Quakity assurance is just one part of a quailty
system.

CQuality Assurance Project Plan (QAPP) - A QAPP is a document that describes the nacsssary qualily assurance, quamyeontrd.mww
mmmmummummmmmmmammmmuwmmummmmmum
QAPP documents projact-specific information.

Quaiity Control (QC) Quaiity sontrol is a technical function that includes all the scientific precautione. such ag callbrations and duplications,
which are needed to acquire data of known and adequate quality.

Quatity Management Plan (QMP) - A GMP I8 a document that describas an organization’s/program's quality System in terms of the
orgenizationsl stiucture, policy and procedures, Junctions! responsibliies of management urd sialf, nes of authorty. snd required intertaces
for those planning, implermenting, documenting, -umm\nguaamm A QMP documents the ovarsl

and is primarily appiicable 1o multi-year, mult-projact effarts  An arganization’siprogram's GMP shall address il eiements hisied in the
‘Roqulumcnuiorouamynmmm Plans” in Appendix B of the NHSRC OMP.
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Quality System - A quality system is the means by which an organization manages Its quality aspects in a systematic, organized manner and
provides a framework for planning, implementing, and assessing work performed by an organization and for carrying out required quality
assurance and quality control activities.

R-2. EPA Requirements for Quality Management Plans (EPA/240/8-01/002) March, 2001 hitpwww.epa. aoviauslity/QS-docs/i2-final pdf,
R-8. EPARequirements for Quality Management Plans (EPA/240/B-01/002) March, 2001 hitpiiwsne o pa.govioualiy/ Q8 -dacsiS:tioal pdf, ’

Substantive Change - Substantive change is any change in an activity that may alter the quality of data being used, generated, or gathered.

Technical Lead Person (TLP) - This person is technically responsible for the project. For extramural contract work, the TLE is typically the
contracting officer's representative (COR). For intramural work, the TLP is typically the Principal Investigator.

Abbreviations:

COR Contracting Officer's Representative . IAG !nteragenc{r Agreement

NHSRC National Homeland Security Research Center QA Quality Assurance

NRMRL National Risk Management Research Laboratory QAM Quality Assurance Manager

QAID  Quality Assurance Identification QMpP Quality Management Plan

QAPP  Quality Assurance Project Plan SOW Staterment of Work

Qs Quality System CRADA Cooperative Research & Davelopment Agreement
TP Technical Lead Person

Attachment #2 10 the Statement of Work
Revision 1. March 2008
NHSRC 08102
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United States Environmental Protection Agency
Washington, DC 20460

EPA

Work Assignment Number
3-08

Work Assignment ] other Amendment Number:
000001
Contract Number Contract Period  10/21/2009 To  08/31/2013 Title of Work Assignment/SF Site Name
EP-C-10-001 Base Option Period Number 3 Absorp & Desorp of Sulfur Must
Contractor Specify Section and paragraph of Contract SOW

BATTELLE MEMORIAL INSTITUTE

3.1

Purpose: D Work Assignment D Work Assignment Close-Out Period of Performance

Work Assignment Amendment D Incremental Funding

D Work Plan Approval From 09/01/2012 To 08/31/2013
Comments:

Work Assignment Amendment 01 shall revise original Statement of Work to modify Task 4 and add new Task 4Al per the

attached Statement of Work.

D Superfund

Accounting and Appropriations Data

Non-Superfund

SFO
(Max 2)

Note: To report additional accounting and appropriations date use EPA Form 1900-69A.

2 DCN Budget/FY Appropriation Budget Org/Code Program Element  Object Class Amount (Dollars) (Cents) Site/Project Cost Org/Code
i (Max 6) (Max 4) Code (Max 6) (Max 7) (Max 9) (Max 4) (Max 8) (Max 7)
1
2
3 |
"
5
Authorized Work Assignment Ceiling
Contract Period: Cost/Fee: LOE;
‘ 10/21/2009 To 08/31/2013
This Action:
Total:
Work Plan / Cost Estimate Approvals
Contractor WP Dated: Cost/Fee: LOE:
Cumulative Approved: Cost/Fee: LOE:

Work Assignment Manager Name Lukas Oudejans

Branch/Mail Code:

Phone Number 919-541-2973

(Signature) (Date) FAX Number:
Project Officer Name Kathy Martin Branch/Mait Code:
Phone Number; 541-754-4502
(Signature) (Date) FAX Number;
Other Agency Official Name  Adam Meier Branch/Mail Code:
Phone Number: 513-487-2852
TSignature) (Date) FAX Number: 513-487-2107
Contracting Official Name  Matthew Growney Branch/Mail Code:
Phone Number: 513-487-2029
TSonatore) Dats) FAX Number: 513-487-2109

Work Assignment Form, (WebForms v1.0)




AMENDMENT 1
to
STATEMENT OF WORK
WA 3-08

Contract EP-C-10-001

Absorption and Desorption of Sulfur Mustard and Sarin
on Activated Carbon

OMIS C.2.3.2.02

U.S. Environmental Protection Agency
National Homeland Security Research Center
Decontamination and Consequence Management Division

Table of Contents :
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I MODIFIED TASK 4 ..ooovooeeeeeeeeeeesesseeesssseeessssessesssessasessesesssssosesesssesessessesmsssesessessseenesees
I NEW TASK AL ooocoirveoeeeeeeooossses oo esessesesesesseossssesessessss s asesseesessesessesessssssssssssessssosones
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I. AMENDED SCOPE

The overall objective of this work is to systematically evaluate the dynamic adsorptive capacity
of activated carbon beds through measurement of the breakthrough curves as function of
temperature and air RH.

The impact of these parameters shall now also be determined for the metal impregnated activated
carbon ASZM-TEDA at the 12x30 mesh size against HD [modified Task 4]. The same carbon
shall also be evaluated on its ability to capture sarin GB [new Task 5]. Previous WA 2-08
evaluated ASZM-TEDA against GB but at a coarser mesh size (6x16 mesh). The finer 12x30
mesh size is identical to sizes used in (military) face mask filters and also in use in larger HVAC
type filter systems. Conditions such concentrations, flow rate, carbon bed diameter and carbon
bed thickness shall be identical to previously used conditions.

II. MODIFIED TASK 4

Table 1A1 shows the HD adsorption/desorption test matrix. The number of tests in Table 1A1
for the IONEX 03-001 carbon (and exclusion of tests with Vapure™) has been adjusted as per
accepted workplan under WA 3-08 (accepted October 10, 2012) prior to this Amendment 1.

Table 1A1:

25 dry 1
IONEX 03-001
: 55 dry 1
(8x18 mesh) v
, 55 50 18
25 dry 1
ASZM-TEDA
58 dry 1
(12x30 mesh)
55 50 18
a Following breakthrough, the effluent shall be analyzed semi-quantitative for HD degradation

products

III. NEW TASK 4A1

Table 2A1 shows the GB adsorption/desofption test matrix. Nominal test conditions for this test
matrix shall be identical to conditions established under WA 2-08.




Table 2A1: GB absorption test matrix.

ASZM-TEDA

(12x30 mesh) 55 GB dry : 1

IV. QUALITY ASSURANCE

For revised Task 4 and new Task 4A1, the contractor shall comply with all requirements as
delineated on the “Quality Assurance Planning Requirements Form (QARF)” included with this
extramural action, see Attachment #1 and #2. A QAPP entitled “Test Quality Assurance Plan
for Absorption and Desorption of Chemical Warfare Agents on (Metal Impregnated) Activated
Carbon” was initially approved on January 03, 2011. Version 2 with a modified test matrix was
approved on November 10, 2011.

The contractor shall prepare amendments to the existing QAPP in accordance with
http://www.epa.gov/quality/qs-docs/r5-final.pdf or based on the type of research that is being
conducted. For guidance on preparing a research-specific QAPP, the preparer should refer to the
project specific requirements provided in NHSRC’s QMP. The draft QAPP amendment will be
reviewed by the EPA Contracting Officer Representative (COR) and the EPA Quality Assurance
Manager. The contractor shall respond to comments and submit the QAPP approval to the EPA
COR and EPA Quality Assurance Manager. The QAPP must be approved prior to the start of
any laboratory work. Additional information related to QA requirements can be found at
www.epa.gov/quality.




NHSRC QUALITY ASSURANCE REQUIREMENTS FORM
Attachment 1 to the Statement of Work

I GENERAL ENFORMATION

Title: Absorption and Desorption of Sulfur Mustard on Activated Carbon

Dascription: This work shall provide the dynamic adsorption capacity and breakthrough time of sulfur
mustard (HD) onto commercially available activated carbon beds This work is a continuation
of previous WA 2-08 under the samie contract EP-C-10-001

Project ID: C.2.3.2.02

Status: Qriginal

Number Ammended:

QA Category: 1

Action Type: Extramural

Peer Review Category: I

Security Classification:  ynclassified

Project Type:
QAPP Status 1:
Vehicle Status:
Vehicle Type:

Applied Rescarch
Existing QAPP
Existing Vehicle

Vehicie Number:
Waork Assigoiment Mumbers

EP-C-10-001
3-08
Delivery/Task Order Number:

Modification Number:

Other:

If you are processing an IAG or CRADA, the responsibiiity for QA must be negotiated within the agreement. The TLPs
in consultation with the QAMs in the various organizations must agree on, and document, which organization will take
the lead for OA, the narnes of the QAM and TLP from each organization, and the QA requirements that will be adhered
to during the agreement. Include this info in the JAG/CRADA package.

II SCOPE OF WORK

Yes Does the Statement of Work contain the appropriate QA language?
The awardee shall comply with all requirements as delineated on the “Quality Assurance Planning Requirements
Form (QARF)”" included with this extramural action, The contractor shall prepare a QAPP in accordance with the
R-2 and R-5 andfor the attachments provided with the SOW. The QAPP must be approved prior to the start of
any work. Additional information related to QA requirements can be found at
http://www .epa.gov/quality/qs-docs/r5-final.pdf

Yes Does this extramural action involve the collection, generation, use, and/or reporting of environmental data; the
design, construction, and operation of environmental technologies; or development of software, models, or
methods?
(If "No" then skip to Section IV, and sign the form.)

No Will the SOW or any subsequent work assignments or task orders involve any cross-organizational efforts within

) EPA?
Yes Has a QAPP already been approved for the activities specified in the SOW?

Page 1 of 7




Provide the title, date ok revision number, and date of QA approval:

Adsorption and Desorption of Chemical Warfare Agents on
{Metal Impregnated) Activated Carbon, Approved January 03, 2011

Does the QAPP require any revision by the contractor**
Amendments will be submitted by the contractor

N/A Is an applicable QAPP In the process of being prepared, revised, or approved by EPA pérsonnel for futire use by
the contractor? (QA approval must be obtained before the contractor can start work.)

*¥ The term “comtractor” applies loosely here, such that as applicable, this term can also mean “awar
“eoaperator” and/or “grantee”. Likewise, the term "contract” includes "agreements" and other vehicles. 7

I QA DOCUMENTATION OPTIONS

All documentation specified under *Other” must be defined in the NHSRC Quality Management Plan and be consistent
with requirements defined in EPA Manusl 5360 AL, For all ems checked below, there must be: adequate information in
the SOW (or its appendices) for t:he offemr m davamp thls documentatton. where applicable, reference a specific section
of the SOW. (R~2 mmm tc ol ) 4/R:2) (EPAL240/B-01/002, 03/20/01)
and R-5 refers to EPA AR5 (EPA/240/B-01/003, 03/20/01).
Copies of these documam are awﬂalm at nmmmmmmm)

After Award Documentation
RZ Decumentation of an arganization’s Quality System. QMP developad in-accordance with:
R2 and RS Cornbined documentation of an organization’s: Quality System and application of QA and

QC to the single praject covered by the contract; Developed in adcordance with:

RS Documentation of the application of QA and GC activities to applicable project(s).
Developed in accordance with:

NHSRC QMpP Programmatic. QA Project Plan with supplements for each specific project, developed in
accordance with:

Not Applicable Existing documentstion of the application of QA and QC activities will be used:

1V SIGNATURE BLOCK

The signatures below verify that the Statement of Work (SOW) has been reviewed to ascertain the necessary QA and QC
activities required.to comply with EPA Order 5360.1 A2, that the COR unlerstands these requiremants, and that the COR
will ensure that the quality requirements Indicated on the previous pages of this form are Incorporated thto all associated
SOWs. (Sign/date below, obtain & concurrence signature from the QA Staft, and submit the farm along with the other
extramural action documentation.)

__QSWO/W\ %ﬂ% g/(,ﬂwmkmx &?”’{f%{é}{)dx

Lukas Oudej ans 07/12/2012 Ramaona Shermman - OMRI2012
NHSRC-DCMD Technical Lead Person Date NHSRC-10 QA Staff Member Date

; QAPP REQUIREMENTS FOR APPLIED RESEARCH PROJECTS
|
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{from Appendix B of the NHSRC QMP)

An applied research project is a study to demonstrate the performance of technologies under defined conditions. These studies are often piiot- or
field-scale. The following requirements should be addressed as applicable. )

SECTION 0.0, APPROVAL BY PROJECT PARTICIPANTS

The EPA Technical Lead Person (TLP) shall be responsible for obtaining signatures of appropriate project participants onthe signature
page of the QA plan, documenting agréement to project objectives and the approach for evaluating these objectives,

A distribution list shall be provided to facilitate the distribution of the most recent current version of the QAPP 10-all the principal project
participants.

SECTION 1.0, PROJECT DESCRIPTION AND OBJECTIVES

1.1 The purpose of study shall be clearly stated.

1.2 The process, site, facility, andfor environmental system to be tested shall be described.

1.3 Project objectives shall be clearly stated and identified as primary or non-primary.

SECTION 2.0, PROJECT ORGANIZATION

2.1 Key points of contact for each organization invalved in the project shall be identified.

2.2 All QA Managers and their relationship in the organizations (/.e., location within each organization) shall be identified with

avidence that the QA Manager is independent of project management.

2.3 Responsibilities of all ather project participants and their relationship to other project participants shall be identified, meaning that
organizations responsible for planning, coordination, sample collection, sample custody, measurements (/. e., analytical, physical, and process),
data reduction, data validation, and report-prepparation shall be clearly identified.

SECTION 3.0, EXPERIMENTAL APPROACH

3.1 The general approach and the test conditions for each experimental phase shall be provided. The statistical methods that will be
used to evaluate the data (e, ANOVA, or summary statistics) should be identified.

(NOTE: As deemed appropriate to the project by the TLP, the information requestad in Sections 3.2, 3.3, and 3.4 may be presented here or in
Section 4: the information requested in Sections 3.5 may be presented here or in Section 5; and the information requested in Sections 3.6 may
be presented here or in Section 7.)

3.2 The sampling strategy shall be included and evidence must be presented to demonstrate that the stralegy is appropiiate fur
meeting primary project objectives, £¢., a description of the statistical method or scientific rationale used to select sample sites and number of
samples shail be provided.

33 Sampling/monitoring points for all measurements (/.e., including locations and access points) shall be identified.

34 The frequency of sampling/monitoring events, as well as the numbers for each sample type and/or location shall be provided,
including QC and reserve samples.

3.6 All measurements (/. analytical [chemical, microblological, assays], physical,-and process) shill be identified for pach sémple
type or process, and project-specific target analytes shail be listed and classified as critical or noncritical in the QAPP.

38 The planned approach (statistical and/or non-stalistical) tor evaluating project objectives shall be included,

SECTION 4.0, SAMPLING PROCEDURES

4.1 Whenever applicable, the method used to establish steady-state conditions shall be described.

4.2 Known site_specific factors that may affect sampling/monitoring procedures shall be described.

4.3 Any site preparation needed prior to sampting/monitoring shall be described,

4.4 Each sampling/monitoring pracedure to be used shall be discussed or referenced. if compositing or spiltting samples, those

procedures shall be described.

4.5 For samples requiring a split sample for either QA/QC purposes or for shipmentto a different laboratory, the QAPP shall identify
whao is responsible for splitting samples, and where the splitting is performed {e.g., field versus lab).

4.6 If sampling/monitoring equipment is. used to collect critical measurement data {/.., used to calculate the final concentration ofa
critical parameter), the QAPP shall describe how the sampling equipment is calibrated, the frequency at which itis calibrated, and the
acceptance criterla for calibration or calibration verification, as appropriate.
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47 If sampling/monidtoring aqulpmam is used to eallact critical measuramant data, the QAPP shall describe how cross-contamination
between samples is avoided.

4.8 The QAPP shall include a discussion of the procedures to be used 1o assure that representative samples are collected.

4.9 A list of sample. quantities to be collected, and the sample amount required for edch analysis, including QG sample analysis, shall
be specified. .

410 Containers used for sample collection, transport, and storage for each sample type shall be described.

4.71 Describe how samples are uniquely identified.

412 Sarnple preservation methods (.g., refrigeration, acidification, efc.), including specific reagents, equipmuent, ond supplies required
for sample preservation shall be described.

413 Holding time requirements shall be noted.

4.14 Procedures for packing and shipping samples shall be described.

4.15 Procedures to maintain chain_of_custody (e.g., custody seals, records) during transfer from tha fisld to the labaratory, in the

- laboratory, and among contractors and subcontractors shall be described to ensure that sample imtegrity is maintained.

4.16 Sample archival requirements tor each relevant organization shall be provided.

SECTION 6.0, TESTING AND MEASUREMENT PROTOCOLS

5.1 Each measurement method to be used shall be described in detall or referenced. Modifications to EPA_approved or similarly
validated methods shall be specified. )

52 For unproven methods, verification data applicable to expected matrices shall be included in the QAPP meaning the QAP shall
provide evidence that the proposed methed is capable of achieving the desired performance,

5.3 Eor measurements which require a calibrated system, the QAPE shall include specific calibration procedures applicable 1o each
project target analyte, and the procedures for verifying both initial and continuing calibrations (including frequency and acceptance criteria; and
corrective actions to be performed if acceptance Criteria are not met).

SECTION 6.0, QA/QC CHECKS

6.1 At a minimum, the QAPP shall include quantitative acceptance criteria for QA objectives associated with accuracy, precision,
detection limits, and completeness for critical measurements (process, physical, and analytical, as applicabls) for each matrix.

6.2 Any additional project-specific QA objectives shall be presented, including acceptance criteria. This includes items such as mass
balance requirements,

6.3 The specific procedures used 10 assess all identified QA objectives shall be fully described.

6.4 The QAPP shall list and define all other QC checks and/or procedures (e.g., blanks, surrogates, controls, efc.) used for the
project, both field and laboratory.

8.5 For each specified QC check or procedure, required frequencies, associated acceptance criteria, and currective actions to be
performed if acceptance criteria are not met shall be included.

SECTION 7.0, DATA REPORTING, DATA REDUCTION, AND DATA VALIDATION )
7.1 The reporting requirements (e.g., units, reporting method [wet or dry]) for each measurement and matrix shall be identified.

7.2 The deliverables expected from each organization responsibie for field and laboratory activities shall be listed.

7.3 Data reduction procedures specific to the project, and also specific to @ach organization, shall be summarized.

7.4 Data validation procedures specific to each organization used to ensure the reporting of accurate project data to internal and
external clients shall be summarized.

7.5 Data storage requirements for each organization shall be provided.

7.6 The product document that will be prepared for the project shall be specified (e.g., journat article, final repon, efc.). The contents

of this document ¢an be referenced to 3 NHSRC or program-specific QMP, if appropriate.

SECTION 8.0, ASSESSMENTS
8.1 The QAPP shall identify all scheduled. audits (4., both technival systern audits [TSAs] and performance evatuations [PEs]) to be
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performed, who will perform these audits, and who will recsive the audit reports.
82 “The QAPP shall provide procedires that are to be followad that will ensure ¥hat necessary corrective actions will be parformed.
83 The responsibie party(-ias) r implamenting corractive actions shall ba identified.

SECTION 9.0, REFERENCES
Reforences shall he provided either in the body of the text 35 footnotes o in @ separaie section.

Attachment # 2

NHSRC QA
To the Statement of Work
Requirements/Deafinitions List

EPAs Quality System Websie: hiip:/www.0p8.a0v/quality
EPA’s Requinements and Guidance Documants: hitpi/Mww gpo.goviquality/ns doce.hirmi
EPA's Quality System Webelte: hito:/iwww soa.govigualitv/gs-goca/rs-fing).odt

in‘accordance with EPA Order 53801 A2, conformanos 10 ANSI/ASQC E4 must be demonstraied by submitting the quality documentation
descrived herein. Mommmmmumwwwemmmwm The Government wil review and retum the
quaiity Socumentation, with commesits, and IrECae approva) of disapproval. if e quallty documentition is not approved, R must be revised

mdmmmmummummnmemmmmm Work involving anvironmental data collection, generation,

of reporting shall not commencs until the Govemment has approve the quality documantation. The Quality Assurance Pioject Pian

(WP)mubemmmmsmmmmwm(muysmnmmmmawmmmmm«mumm
activity in order to aliow sufficient time for review and revisions to ba compieiad. After the Gowemment has spproved the quality
documantation, the Contractor shali also implament it 88 written and approved by the Govemment.

MWMM&MpMM The five spacHications are:

) a description of the organtzation’s Quality System (QS) and Information regarding how this Q8 &s documentsd,
communicated and im

2} ummnmmmmawmmmm

3 delineation of tha authority and responsitiikias of the QA function;

{4} the background and sxperiance of the QA persoanel who will be sssignad to the project; and

) the organization’s general approach for accomplishing the QA specifications in the SOW.

A K8 4t

Catonory Lavel Du!gmﬂom (Mrmines the lavel of QA required):

D Category | Project - appiicable to studies performed o generats data used for enforcament activities, iitigatian, orram:dnpw
involving human subjects. The QAPP shail address all elsmants kisted In “EPA Requirements Kir QA Project Plans, EPA QA/R-S,
D Category § Project - applicable to studias performed to ganeraie data used in support of the development of environmentsl
regulations or standands. The QAPP shell address ali elements listed in “EPA Requirements for QA Project Plang, EPA QAR-S.
[Z] Category Il Project - appicabie to projects imvoiving appiied research or Kechnology evaiustions, The QAPP shall aidress the
appiicable sactions of "EPA Roquiremants for QA Project Plans, EPA QAR-S as outlined in the RHERC's QMP: QAPP
requirements for the specifc project type {see below).

D cmwpm 10 projects invoiving basic research or preliminary data gathering activities. The QAP shall
the applicable sections of *EPA Requirements for QA Project Plens, EPA QAR-S as outiined in the NHSRC's QWP QAPP
mmmwmmaﬁcuwm(mm)

Project Types:

Thess outlines of NHSRC's QGAPP Raquirements for various project ty pes, from Appendix B of the NHSRC QMP (sxcept where
otherwise noted), are condensed frowm typically applicabia sections of R-8 (EPA Requiraments for QA Project Plans) and are intsnded
10 serve as & starting point when preparing » QAPP.  Thesa sts and their format may not Bt every research scenanio and QAPP'S must
m»wman—nmnmmmwmmmmmwmmmmmnmnmm
dats are of sdequate quality and quantily to fit their iendext purpose.,

Applied Research Project - partaing 10 8 study performed to ganeraie data to demonsirala the performance of acceptad procasses
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or technalogiea undar defined conditions. Thesa studies are often piot- or fieid-scala. mommlmanmm
fisted in “QAPP Requirements for Appiled Rasearch Projects” ﬁomAppendeofﬂuNHSRCQMP

Rasic Rosesrch Project - pertaing to @ sludy parformad 1o generaie dala usad to svalunie unproven thecries, processss, or
technologies These studies are often bench-scale. The QAPP shall address al requirements kated in “QAPP Requirements for
Basic Resoarch Projects” frem Appendix B of the NHSRC QMP.

Design, Construction, and/or Operation of Environmentsi Technology Project - pertaings o snvironmantal tschnology designed,
constructe and/or operated by andior for EPA. The QAPP shall address requitements in the EPA aullitv SMdoctm
*Guigance on Qualty Assurance for Environmental Technology , Construction, and Operation”

hilg itwerw epa_goviqualityQs docsiat |-Gnal: tﬁ_pgg_ For additional hrmnﬂhn you may refer to Pant C d 'Spam and
Guigetines for Quutity Systems for Environmentsi Duts Collection and Environmentsl Technology,” ANSIASQC E4-10U4, Amencan
Society for Quaitty Control, Milwaukee, WA, Januacy 1995,

Geospetial Data Quality Assurance Project - pertaing to ¢ata collection; data processing and analysis; and data validation of
geospatis! applications. The QAPP shall address nequirements in the EPA Qualty System document “Guidance for Geospatial Date
Quuality Assuranoe Project Plans” G-5S ot htip/iwww.epa. goviqualiviQ§ docsigSg fnal 05 ol

Method Develapment Praject - perisins (0 situations where thane is no exdsting siandard method, or a standand method needs to
be significantly modified for a specific appiication. The QAP shall acdress ail requirements fsted in “QAPP Regquirements for
Mathod Deveiopment Projects” from Appendix B of the NHSRC QMP.

Nade! Development Project - inclutes ol ty pes of mathemutcut inodels kcluding static, dynamic, delerministic, ROChRSNC,
machanistic, empirical, stc. The QAPP shal address requirements in the EPA Quality System document "Guidence for Quality

Assurance Project Plans for Modeling” G-SM umwmmamm_m Sm-final.pdt,
Sampling and Analysis Project - pertaing io the collection and snalysis of samples with no objectives other than to provide

characierization of monitoring information. mmmnmmmmmum *QAPP Recuiiroments for Bamping
and Analysis Projects’ from Appaendix B of the NHSRC QMP.

Secondary Data Project - pertains to environmantal date collected from other sources, by of for EPA, that are used for purposes
otrer than those oniginally intended. Sources may includie: fersture, industry surveys, compiletions from computerized databases
and information systems. and computerized or mathematical modets of environmental processes. The QAPP shat address all
requirements listed in "QAPP Requirements for Secondary Data Projecs” from Appendix B of the NHERC QMP.
mm-mwmmmmmpm « padtains 1o software development, softwarerhardwan

systems deveiopmen?, database design and meintenance, dete velidation and verification systems. The QAPP shail addreas sl
requiremnenits listed in *“QAPP Requirements for Softwara Devalopmant Projects” from Appendix B of the NHSRC QMP,

O OJ0godd Ok

Oefinitions:

Environmental Dats - These a7e any measurement or information that describe environmental processes, location, or conditions; ecologicat
oc haatth effects directly from meesurements, produced from solware snd modeis, and compiled from other souNes such a8 data bases or
the hterature. For EPA, envirorunental data include information collected directly from msasurements, produced from software and models,
and compiled from other sources such as data bases or Hterature,

incremental Funding - Incremental funding is partial funding, no new work,

Quality Assueance (QA) - Quality assurance is a system of management aciivities to snsura that a process, item, or service is of the type and
quatity neaded by the customsr. umwmmmwrmanmmmmamwmmmmmm
impiementation, and review of data collection activities and the uee of data in dacision making. Quakty assurance is just one part of a quaity
system.

Quality Assurance Project Plan (QAPP) - A OAPP i3 a document that describes the necessary qualily assurance, quality control, snd other
technical activities that must be implemented 10 ensure that the results of the work performad wil satisfy the stated performonce critleria, A
QAPP documents projact-spacific information.

Quality Control (QC) Quality control is a technical function that includes sl the scientific precautions, such as Galibrotions snd duplications,
which are needed to acquire data of known and adequate qualkty.

Quality Managemant Plan (QMP) - A QMP is g document that descrides an organization’s/program's quality system in terms of the
orgentzational stuctury, policy and procedures, lunctional responsibiites of management and siaff, ines of authority, and requined interfaces
fommptmrn.mwm.mw.mdmnumm A QMP documents the overalil organization/program,
and is primarnity applicable 1© yoar, muit-poject efforts  An arganization's/program's OMP shall addrees @il elements (isied in the
“Requiremants forounmyummam Plans” in Appendix B of the NHSRC OMP.
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Quality System - A quality system is the means by which an organization manages its quality aspects in a systematic, organized manner and
provides a framework for planning, implementing, and assessing work performed by an organization and for carrying -out required quality
assurance and quality control activities. :

R-2. EPA Requirements for Quality Management Plans (EPA/240/B-01/002) March, 2001 hito:ifwww. spa. goviqualiviQS-doosire-final pdf,

R-5. EPA Requirements for Quality Management Plans (EPA/240/B-01/002) March, 2001 hilp:fwww.epa goviaguality/QS-docs/5-final.pdf,

Substantive Change - Substantive change is any change in an activity that may alter the quality of data being used, generated, or gathered.

Technical Lead Person {TLP) - This person is technically responsible for the project. For extramural contract work, the TLP is typically the
contracting officers rapregentative (COR). For intramural work, the TLP is typically the Principal Investigator.

Abbreviations:

COR Contracting Officer's Representative IAG interagency Agreement

NHSRC National Homeland Security Research Center QA Quality Assurance

NRMRL National Risk Management Research Laboratory QAM Quality Assurance Manager

QAID  Quality Assurance Identification QMP Quality Management Plan

QAPP  Quality Assurance Project Plan sSOw Staternent of Work

Q8 Quality System CRADA Cooperative Research & Development-Agreement

TLP Technical Lead Person

Attachment #2 to the Statement of Work
Revision 1. March 2006
NHSRC 08/02
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I. AMENDED SCOPE

The overall objective of this work is to systematically evaluate the dynamic adsorptive capacity
of activated carbon beds through measurement of the breakthrough curves as function of
temperature and air RH.

The impact of these parameters were determined for the metal impregnated activated carbon
ASZM-TEDA at the 12x30 mesh size against sulfur mustard (HD) under the original and
Amendment 1 of the statement of work (SOW). Results from this study are not connected at this
time to a coarser version (6x16 mesh) of this activated carbon. Such linkage does exist for
absorption/desorption of sarin (GB). The single test described in this Amendment 2 will connect
the available data to complete this project. Conditions such concentration, flow rate, carbon bed
diameter and thickness shall be identical to previously used conditions.

II. AMENDED TASK 4A2

Table 1A2 shows the additional HD adsorption/desorption test condition. Nominal test
conditions for this test shall be identical to conditions used under WA 3-08.

Table 1A2: HD absorption test matrix

“ASZM-TE
(6x16 mesh)

25 HD dry 1

III. QUALITY ASSURANCE

For amended Task 4A2, the contractor shall prepare an amendment to the existing QAPP in
accordance with http://www.epa.gov/quality/qs-docs/r5-final. pdf or based on the type of research
that is being conducted. For guidance on preparing a research-specific QAPP, the preparer
should refer to the project specific requirements provided in NHSRC’s QMP. The draft QAPP
amendment will be reviewed by the EPA Contracting Officer Representative (COR) and the
EPA Quality Assurance Manager. The contractor shall respond to comments and submit the
QAPP approval to the EPA COR and EPA Quality Assurance Manager. The QAPP must be
approved prior to the start of any laboratory work. Additional information related to QA
requirements can be found at www.epa.gov/quality.
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. TITLE
Evaluation of ethylene oxide for the inactivation of Bacillus anthracis.

. PERIOD OF PERFORMANCE
The period of performance for the work under this work assignment shall be 9/1/12 - 8/31/13.

1. SUMMARY OF OBJECTIVES

This work shall determine the efficacy of ethylene oxide for the inactivation of Bacillus anthracis (Ba)
spores. Another objective is to evaluate the representativeness of Bacillus atrophaeus (Bg) as a
surrogate for Bacillus anthracis. Comparative studies of Bg and Ba are needed to confirm the
appropriateness of the use of BG as a surrogate.

v. RELEVANCE

Fumigation with ethylene oxide (EO) for the decontammatlon of materials and equipment with anthrax
spores has been suggested as an alternative to more harsh fumigants such as chlorine dioxide or
hydrogen peroxide. Unlike hydrogen peroxide and chlorine dioxide, ethylene oxide is not an oxidizing
agent and kills organisms through alkylation. Information on the efficacy of ethylene oxide on Ba has not
been determined in a systematic, reproducible way. Future guidance on selection and operation of EOQ
decontamination systems is dependent upon such information.

V. BACKGROUND

Under Homeland Security Presidential Directive (HSPD) 10, the U.S. Department of Homeland Security
(DHS) is tasked to coordinate with other appropriate Federal departments and agencies, to develop
comprehensive plans which, “provide for seamless, coordinated Federal, state, local, and international
responses to a biological attack.” As part of these plans, the U.S. Environmental Protection Agency
(EPA), in a coordinated effort with DHS, is responsible for “developing strategies, guidelines, and plans
for decontamination of persons, equipment, and facilities” to mitigate the risks of contamination following
a biological weapons attack.

EPA’'s National Homeland Security Research Center (NHSRC) provides expertise and products that can
be widely used to prevent, prepare for, and recover from public health and environmental emergencies
arising from terrorist threats and incidents, NHSRC's Decontamination and Consequence Management
Division (DCMD)'s decontamination research program'’s goal is to provides expertise and guidance on the
selection and implementation of decontamination methods and provide the scientific basis for a significant
reduction in the time and cost of decontamination events.

Past field experience and recent laboratory investigation have shown the effectiveness of several
decontamination technologies for use against anthrax spores and other biological agents. The
effectiveness of the technologies varies significantly as a function of operating conditions and challenge
conditions (e.g., materials intended to be decontaminated). The use of chlorine dioxide (ClO2) gas,
fumigant hydrogen peroxide (H202), and methyl bromide has been shown to be effective in the field and
laboratory when used in the appropriate circumstances. In addition to efficacy, the development of the
remediation strategy also includes consideration of the ability to achieve effective conditions (e.g.,
fumigant concentration) within the apphcatlon scenario and the impact of the decontamination process on
materials and equipment.

V1. SCOPE

The purpose of this study is to determine the efficacy of ethylene oxide fumigation on Bacillus anthracis.
A secondary objective is to confirm the appropriateness of the use of Bg as a surrogate for Ba when
testing with ethylene oxide.

VII. TECHNICAL APPROACH

The contractor, upon approval from the EPA WAM, shall procure all test equment and materials to be
included in the test sets. The contractor shall conduct pre-screening and documentation of all test
equipment and materials prior to exposure to the fumigation conditions in accordance with the approved
Quality Assurance Project Plan (QAPP). The contractor shall set-up the experimental system necessary




to complete the fumigation testing. The system shall allow for temperature, RH and ethylene oxide
concentration controlled exposures for up to 20 hrs. Additional conditions may be agreed upon after
initial work has been completed.

Vil TECHNICAL RISK

The technical risk involved in this project is minimal. The ultimate goal is to determine the sporicidal
conditions for inactivation of Ba spores with ethylene oxide on a variety of materials that would typically
be decontaminated with ethylene oxide such as wood, ceramic, plastics, metals, etc. The null and
alternative hypotheses are expected to be easily determined and verified.

IX. FACILITIES AND MATERIALS
All experimental efforts shall be performed by the contractor at one of their facilities. All materials and
equipment for testing shall be provided by the contractor. The EPA WAM may have some representative
materials that could be used in the study.

X. TASKS

The following tasks are defined as part of this work assignment. A Test/QA Project Plan was developed
for this work under WA 2-09. This QAPP shall be followed and any amendments shall be submitted to
the WA WAM for approval.

The contractor shall comply with all requirements as delineated on the “Quality Assurance Planning
Requirements Form (QARF)" included with this work assignment (see Attachment #1 to the SOW) and
the NHSRC QA requirement as defined in Attachment #2 to the SOW. The QAPP must be approved
prior to the start of any subsequent work. Additional information related to QA requirements can be found
at: http://www.epa.gov/quality/gs-docs/r5-final.pdf.

Task 1 - Preparation of Work Assignment Work Plan
A detailed Work Plan is due in accordance with the contract. Content shall be in accordance with
terms and conditions of the contract.

Task 2 - Experimental System Design and Preparation

The contractor shall prepare and test the experimental chamber that will be used for this testing.
The chamber shall be capable of maintaining temperature, relative humidity, and ethylene oxide
concentration for up to 20 hour runs. The chamber shall be designed to allow for automated control
and measurement for extended time experiments.

Task 3 — Evaluation of Ethylene Oxide for Inactivation of Bacillus anthracis and Bacillus
atrophaeus

Test coupons of porous and non-porous materials that would be decontaminated with EO (e.g.,
glass, metal, wood, plastic, canvas, paper) shall be prepared in a size consistent with earlier
decontamination testing. The list of materials shall be agreed upon based on discussions with the
EPA WAM and contractor WAL. Coupons shall be spiked with B. anthracis biological agent and B.
atrophaeus. Associated quality control coupons (positive and negative controls) shall also be
prepared. The test coupons shall then be exposed to a given concentration of EO under controlled
temperature and relative humidity. After exposure to EO, viable biological agents remaining on the
test coupons shall be determined, and decontamination efficacy calculated.

A draft test matrix is shown in Table 1. This matrix will be developed for the Test Plan based on
discussions between the EPA WAM and contractor WAL to determine the best approach to satisfy
the objectives. A total of 20 runs shall be assumed for developing the work plan estimate.

Adaptive management controls will be used to adjust the test conditions if data suggests different
conditions should be used. An addendum to the QAPP shall be added if the Test Plan is changed.




Table 1: Test Matrix for Task 3

Ethylene
Test Oxide i
Number Exposure Treatment Conditions
Time (hrs)
Ethylene Oxide Fumigation:
1 075 EtO concentration=150 mg/l for 45 min

T=122 F, RH=50%

Ethylene Oxide Fumigation:

2 1.5 EtO concentration=150 mg/! for 90 min
T=122 F, RH=50%

Ethylene Oxide Fumigation: RH and EtO

3 12 concentration to be determined. T=122 F.
4 4 Ethylene Oxide Fumigation: RH and EtO
concentration to be determined. T=122 F.
5 8 Ethylene Oxide Fumigation: RH and EtO
concentration to be determined. T=122 F.
6 12 Ethylene Oxide Fumigation: RH and EtO
concentration to be determined. T=122 F.
7 TBD Ethylene Oxide Fumigation: RH and EtO
concentration to be determined. T=122 F.
8 TBD Ethylene Oxide Fumigation: RH and EtO
concentration to be determined. T=122 F.
9 TBD Ethylene Oxide Fumigation: RH and EtO
concentration to be determined. T=122 F.
10 TBD Ethylene Oxide Fumigation: RH and EtO

concentration to be determined. T=122 F.

TBD=To be determined
Total number for estimate=20 runs

Task 4 — Reporting

All data collected per the QAPP shall be submitted to the EPA WAM within two weeks after the
completion of the test matrix. The contractor shall submit a draft report on the compilation of results
from the efficacy testing and material and equipment compatibility testing within 6 weeks from
conclusion of tests. Compilation and analysis of testing data shall begin as soon as testing begins
under Task 3, and data from all runs shall be compiled into an electronic format. Upon completion,
compiled test data shall be provided to the EPA WAM in Microsoft Excel format. A summary report
which covers the test conditions, methods, quality assurance, and results of evaluating EtO
decontamination shall be prepared. The report would conform to the requirements of EPA’s
Handbook for Preparing Office of Research and Development Reports (EPA/800/K-95/002). A draft
of the report shall be provided for review and approval. The EPA WAM will obtain peer review and
QA comments and will submit them to the contractor to revise the report. Upon receipt of review
comments, the report shall be revised and a final version of the report shall be provided to EPA
within 4 weeks after receiving comments and no later than August 31, 2013.

It is anticipated the contractor WAL shall have ongoing technical communication with the EPA WAM
on a bi-weekly basis where results to date can be discussed.




Xl. DELIVERABLE SCHEDULE

XIl.

On a monthly basis for the duration of the project, the contractor shall submit, in electronic
format, progress reports summarizing technical progress (including estimated percent of
project completed), problems encountered, quarterly and cumulative financial expenditures
and cost and schedule variance.

A draft report shall be delivered to the EPA WAM by 05/31/2013.

Table 1: Deliverable Schedule

Deliverable Date

Work Plan In accordance with the contract
Data summaries On-going, no later than 8/31/13
Draft Report 5/31/13

Final Report 7/31/13

REPORTING REQUIREMENTS

The Contractor shall prepare Quality Control data reports of all facility-specific data. Each
Quality Control report shall be in a format suitable for EPA/NHSRC publication and shall’
discuss how well various measurements described in the QA plan were met.

The monthly invoice reports for this work assignment shall provide a detailed description of
any equipment or expendables that have been purchased by the contractor for use on the
projects discussed herein.

After consultation with the EPA WAM, the contractor may submit draft journal papers suitable
for publication for each task, in lieu of a final technical report. The papers may be authored
or co-authored by the EPA WAM, and will be decided on a individual basis in consultation
with the WAM. To serve in lieu of the final report, the journal articles must contain all of the
relevant information that would have appeared in the final report.

All products developed under this SOW (e.g., the above mentioned technical report) must
conform to the requirements of EPA's Handbook for Preparing Office of Research and
Development Reports (EPA/800/K-95/002). Substantive portions of this handbook can be
found at www.epa.gov/nhsrc under the policy and guidance tab.
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1. TITLE
Testing and Evaluation of Army Toxicity Sensors.

Il. PERIOD OF PERFORMANCE
The period of performance for the work under this work assignment shall be Award — 8/31/13.

. SUMMARY OF OBJECTIVES

The purpose of this work assignment is to apply EPA Technology Testing and Evaluation Program
(TTEP) procedures previously used for evaluating rapid toxicity technologies to two US Army toxicity
sensors in order to provide an independent determination of the sensor performance characteristics.

Iv. BACKGROUND

The US EPA through an interagency agreement with the US Army Center for Environmental Health
Research (USACEHR) will be evaluating two rapid toxicity sensors for testing Army field drinking water
supplies as part of its Environmental Sentinel Biomonitoring (ESB) program: an Electric Cell-Substrate
Impedance Sensing (ECIS) device developed by Biosentinel, Inc. and an enzyme inhibition-based device
developed by ANP Technologies, Inc. In order for these toxicity sensors to proceed to advanced
development and fielding for use by Army Preventive Medicine personnel, they must meet a number of
performance criteria developed by an Integrated Product Team (IPT) of Army users. The most important
requirement, known as the Key Performance Parameter (KPP), is “EPA Compliance 'under the
Environmental Technology Verification (ETV) Program and the Technology Testing and Evaluation
Program (TTEP)". This research effort will evaluate the Army toxicity sensors using TTEP procedures to
demonstrate their performance characteristics. TTEP offers an independent evaluation of these sensors.

V. SCOPE and TECHNICAL APPROACH _

The US EPA, through contract EP-C-10-001, will conduct testing that follows established practices used
previously for both ETV and TTEP testing of rapid toxicity technologies that were conducted by Battelle
(2003). The test plan will have modifications (identified in this SOW) to allow the specific toxic chemicals
and interferants of concern to the US Army IPT (and their concentration levels of concern) to be
evaluated. The sensors will be provided by the US Army. Additional training on the use of the sensors
will also be provided by the US Army or the sensor developer.

1. Use the previously developed test plan (Battelle, 2003) to test both the Biosentinel and ANP
Technologies toxicity sensors. These sensors will be provided by the US Army to Battelle.

2. Modify the former test plan to meet Army requirements as follows:

a. Dilution water used for all testing shall be ASTM Type Il deionized (DI) water, consistent with
Army field drinking water that is produced using reverse osmosis-based purification equipment.
(Alternatively, water generated from an Army field water production unit may be used, if
available.) Tap water samples shall not be tested.

b. Utilize 18 toxicants and 6 interferants identified by the US Army (see Table 1 and 2). The
toxicants and interferants referenced in the Test/QA plan (Battelle, 2003) shall not be used.
Some samples may require pH adjustment before testing. When analytical methods are available,
the concentration of each toxicant stock solution shall be confirmed.

c. Estimate lethal levels for 16 Army toxicants using Battelle (2003) methods; lethal levels for
aldicarb, cyanide, and thallium are in Battelle (2003). Consistent with US EPA test procedures,
use these levels as the starting concentrations for toxicity sensor testing.

d. When conducting dilution series testing of toxicants, include the Army-estimated human

lethal_ concentration (HLC) and military exposure guideline (MEG) concentrations for each
chemical as reference points.

e. Four replicates shall be tested at each concentration of toxicant or interferant.

—




f.  If any of the interferants cause a response at the initial concentration tested, analysis of three
ten-fold dilutions shall be performed to estimate the threshold response level. For chlorine and
chloramine, demonstrate whether the use of a reducing agent (sodium bisulfite) will eliminate the

response.
Table 1 List of Contaminants to be tested.
Chemical Abstract

Test Chemical Service Number MEG' HLC?
Acrylonitrile 107-13-1 0.47 4.2
Aldicarb 116-06-3 0.0047 0.17
Ammonia 7664-41-7 308 924
Arsenic (sodium arsenite) 7784-46-5 0.02 4.5
Azide (sodium azide) 26628-22-8 0.12 47
Copper (sulfate) 7758-98-7 0.047 103
Cyanide (sodium) 143-33-9 2.0 14
Fenamiphos 22224-92-6 0.0042 0.56
Fluoroacetate (sodium) 62-74-8 0.00072 5.1
Mercury (chloride) 7487-94-7 0.01 24.7
Methamidophos 10265-92-6 0.00023 1.4
Methyl parathion 298-00-0 0.14 33.6
Nicotine 54-11-5 0.133 16.8
Paraquat (dichloride) 1910-42-5 0.034 4.6
Pentachiorophenate (sodium) 131-52-2 0.14 71.9
Phenol 108-95-2 2.8 91.5
Thallium (sulfate) 7446-18-6 0.0033 13.5
Toluene 108-88-3 9.3 840

1 Military Exposure Guideline (MEG) for 15L/day consumption, 14-day exposure (USAPHC, 2010,
Appendix D)

2 Estimated Human Lethal Concentration (HLC) (70 kg person, 15L/day)
3 No MEG listed in USAPHC (2010); MEG obtained from USACHPPM (2004).

Table 2 List of Interferants to be tested.

Concentration

Potential Interference (mg/L)
Chlorine 10
Chloramines 10
Geosmin 0.0001
Methyl-isoborneol (MIB) 0.0001
Humic / Fulvic Acids 5(2.5/2.5)
Hard Water (as CaCOs) 250




Vi. TECHNICAL APPROACH

The contractor, upon approval from the EPA WACOR, shall procure all test equipment and materials to
be included in the test matrix. The contractor shall set-up the experimental system necessary to complete
the sensor testing.

VIL. FACILITIES AND MATERIALS

All experimental efforts shall be performed by the contractor at one of their facilities. All materials and
equipment for testing shall be provided by the contractor, with the exception of the sensors as these will
be provided by the US Army. Three units of each of the toxicity sensor technologies being tested have
been provided by the US Army. Three units are required to increase sample throughput.

Vill. TASKS

A test/quality assurance plan has already been developed for this project. Any additional work will need
to be added by submitting an addendum to the EPA WACOR. The addendum shall be approved by the
EPA WACOR prior to initiating the work. The contractor shall comply with all requirements as delineated
on the “Quality Assurance Planning Requirements Form (QARF)” included with this work assignment (see -
Attachment #1 to the SOW) and the NHSRC QA requirement as defined in Attachment #2 to the SOW.
The QAPP must be approved prior to the start of any work. Additional information related to QA
requirements can be found at. http://www.epa.gov/quality/as-docs/r5-final.pdf.

The following tasks are defined as part of this work assignment;

Task 1 - Preparation of Work Assignment Work Plan
A detailed Work Plan is due 20 calendar days after receipt of the approved Work Assignment.
Content shall be in accordance with terms and conditions of the contract.

Task 2 - Completion of Technology Testing

The contractor shall follow the procedures described in the test/QA plan including the performance
of a technical systems audit (TSA) and performance evaluation (PE) audit during the execution of
the testing phase. . As necessary, the contractor shall operate the equipment/technology being
tested according to the procedures (i.e., standard operating procedures, method, instructions, etc.)
provided by the sensor manufacturers and included in the test/QA plan.

Task 3 — Data Evaluation and Reporting

The contractor shall compile, validate/verify, analyze, and reconcile the data. The contractor QA
Manager shall audit at least 10% of the evaluation data acquired in the evaluation test. The
contractor QA Manager shall trace the data from initial acquisition, through reduction and statistical
comparisons, to final reporting. All calculations performed on the data undergoing the audit shall be
checked.

The report shall be submitted to the EPA WACOR in Microsoft Word and Adobe Portable Document
(pdf) format. The evaluation report shall be subjected to technical and QA review by the participating
vendors, contractor staff, EPA, US Army, and expert peer reviewers. Any limitations to the data
shall be addressed and discussed in the evaluation report(s). The reviews shall assure that this
evaluation and the resulting reports meet the needs of potential users of the evaluated technologies.
Based on feedback from the reviewers, the evaluation report shall be finalized. Products developed
under this SOW must conform to the requirements of EPA’'s Handbook for Preparing Office of
Research and Development Reports (EPA/800/K-95/002).  Significant portions of this handbook
can be found at www.epa.gov/nhsrc under the policy and guidance tab.

The final report, in the standard TTEP reporting format, shall be generated on the testing and
evaluation of the two sensors with the following:

i. Endpoint response for all concentration levels, contaminants and potential interfering
compounds tested during the effort;




ii. Precision;

iii. False negative rate (frequency of inhibition similar to the negative control reported when
a contaminant is present at the EPA-defined lethal concentration level) ;

iv. False positive rate (frequency of detectable inhibition reported in un-spiked water
samples),

V. Field portability;

Vi, Ease of use; and

vii. Throughput.

b. The report shall state the total number of chemicals to which either of the toxicity sensors
responded between the Army MEG and HLC levels. ‘

It is anticipated the contractor WAL shall have ongoing communication with the EPA WACOR on a
bi-weekly basis where results to date can be discussed.

Task 4 — Follow-up Toxicity Sensor Testing (post —~ evaluation)

Following review of the report, additional tests may be identified that need to be performed. Based
on discussions with the EPA WACOR, additional tests may be identified and agreed upon. An
addendum to the QAPP shall be prepared and approved prior to the initiation of any additional tests.
Recommendations for additional tests may also be identified for future testing as part of Task 3.

IX. DELIVERABLE SCHEDULE
¢ On a monthly basis for the duration of the project, the contractor shall submit, in electronic
format, progress reports summarizing technical progress (including estimated percent of
project completed), problems encountered, quarterly and cumulative financial expenditures
and cost and schedule variance.

» A draft report shall be delivered to the EPA WACOR within 6 weeks after the completion of
testing and no later than June 30, 2013.

Table 1: Deliverable Schedule

Deliverable Date

Work Plan 20 days after receipt of work assignment
Data summaries On-going

Draft Report Within 6 weeks of completion of testing
Final Report 4 weeks after receiving comments

X. COMMUNICATION

Itis expected that monthly calls will be held between the EPA WACOR, US Army and the contractor. The
contractor will provide progress updates/reports as appropriate (at least monthly to support invoicing) and
invoices monthly for work completed.

The contractor shall submit monthly progress reports which shall contain, at a minimum, the progress on

each task, the costs to date, the reason for any deviations from the project schedule, and a planned
expenditure rate for the entire project.




XI. REPORTING REQUIREMENTS

e The Contractor shall prepare Quality Contro! data reports of all facility-specific data. Each
Quality Control report shall be in a format suitable for EPA/NHSRC publication and shall
discuss how well various measurements described in the QA plan were met.

¢ The monthly invoice reports for this work assignment shall provide a detailed description of
any equipment or expendables that have been purchased by the contractor for use on the
projects discussed herein.

¢ Inlieu of a final technical report, journal papers within each task may be submitted at the
discretion of the EPA WACOR. The papers shall be authored or co-authored by the EPA
WACOR, at the discretion of the WACOR. To serve in lieu of the final report, the journal
articles should contain alil of the relevant information that would have appeared in the final
report.

o All products developed under this SOW (e.g., the above mentioned technical report) must
conform to the requirements of EPA's Handbook for Preparing Office of Research and
Development Reports (EPA/800/K-85/002). Substantive portions of this handbook can be
found at www.epa.gov/nhsrc under the policy and guidance tab.

Xil. REFERENCES
Battelle. 2003. Test/QA Plan - Verification of Rapid Toxicity Technologies. Battelle, Columbus, OH.

U.S. Army Center for Health Promotion and Preventive Medicine. 2004. Chemical Exposure Guidelines
for Deployed Military  Personnel. Technical Guide 230. US Army Center for Health Promotion and
Preventive Medicine, Aberdeen Proving Ground, MD.

US Army Public Health Command. 2010. Environmental Health Risk Assessment and Chemical
Exposure Guidelines for Deployed Military Personnel. Technical Guide 230, June 2010 Revision. US
Army Public Health Command (Provisional), Aberdeen Proving Ground, MD.
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STATEMENT OF WORK
Work Assignment 3-14

DEPOSITION METHOD DEVELOPMENT AND DEMONSTRATION OF
DECONTAMINATION PROCESSES FOR OF REMOVAL OF RADIONUCLIDES ON
URBAN MATERIALS

Estimated Hours for this Requirementﬁ TBD hours

L PERIOD OF PERFORMANCE
The period of performance for this Work Assignment (WA) shall be from September 1, 2012
through August 31, 2013.

II. PURPOSE
This work shall evaluate the decontamination efficacy of two chemical-based commercial
decontamination technologies for removal of Americium from porous surfaces.

The technology evaluation shall build on previous research and evaluation projects conducted by
NHSRC. These projects include similar evaluations accomplished under the EPA’s Technology
Testing and Evaluation Program (TTEP), which has developed test methods, protocols, Quality
Assurance Project Plans (QAPP), and facilities. The approved QAPP previously developed
under WA 2-14 shall be used to guide this evaluation. Previous work executed under WA 2-14
devised test methods and materials, and performed similar decontamination tests involving
Strontium-85 and Cobalt-60. This WA performs these same tests using Americium-243, on the
same porous substrates, concrete, and granite.

The Contractor shall (1) propose a Work Plan sufficient to execute the decontamination
evaluation, including data analysis and reporting, (2) participate in the laboratory activities
required to execute the decontamination test and (3) analyze the resulting data, including
evaluation of parameters related to deployment of the technology in an operational setting, and
provide a draft report.

The technology performance evaluations shall result in the determination of a “decontamination
factor” (the amount of any remaining contamination following application of the
decontamination technology, relative to the initial amount of contamination).

III. BACKGROUND

The U.S. Environmental Protection Agency (EPA) has the responsibility for protecting human
health and the environment from accidental and intentional releases of radiological materials.
The National Response Framework (NRF), Nuclear/Radiological Annex designates EPA as a
supporting agency for the long term recovery phase of a response. The EPA Office of Research
and Development (ORD) National Homeland Security Research Center’s (NHSRC)
Decontamination and Consequence Management Division (DCMD) is conducting technology
evaluations for the decontamination of urban materials. The demonstrations and the evaluations
or results are based on test conditions prescribed in a Quality Assurance Project Plan (QAPP)
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agreed upon between the Contractor and the EPA Work Assignment Contracting Officer’s
Representative (WACOR). The results of the demonstrations shall generate data that can be used
to support decisions concerning the selection and use of decontamination technologies for urban
materials contaminated with specific radiological threat agents. The results of the work will be
made available to the homeland security community through published reports, journal papers,
information systems and conference presentations/proceedings. The information may also be
used in clean up guidance pertaining to specific threat agents and release scenarios.

IV. TECHNICAL APPROACH

The decontamination evaluation shall utilize the method(s) and materials for deposition and
measurement of radioactive contamination using Americium-243 that were developed under WA
2-14 and described in “Quality Assurance Project Plan for Evaluation of Chemical Technologies
for Decontamination of Cobalt, Strontium, and Americium from Porous Surfaces, May 8, 2012,
USEPA/NHSRC” (Ref A). The Contractor shall maintain this QAPP and provide revisions if and
as necessary.

Using data provided by EPA resulting from execution of the approved. QAPP, the Contractor
shall evaluate the efficacy of the selected decontamination technologies, based on analysis of the
decontamination factor (DF) achieved. The Contractor shall also qualitatively evaluate the
difficulty of using the technologies under realistic conditions, any resultant surface damage, and
the quantity of waste generated. The data required for these evaluations will be provided to
Battelle by EPA from the results of laboratory experiments executed by the Idaho National
Laboratory (INL) under the direction of EPA.

V. TASKS

The work that shall be performed is organized into three separate tasks. Task 1 shall propose the
Work Plan for execution of the tests and analysis and reporting of results. Task 2 shall execute
the Contractor’s participation in the evaluation as described in the QAPP. The evaluation shall be
based on data resulting from execution of the QAPP, which data will be provided by EPA. Task
3 shall include analysis of data generated in Task 2 and preparation of a summary report
documenting the results of the data analysis and experimental work completed, including a
description of the test conditions and all data. The report shall include and build on the draft
report initiated under WA 2-14.

TASK1: PREPARATION OF WORK PLAN

The Contractor shall develop a detailed Work Plan for execution of the tests and
analysis and reporting of results. Content shall be in accordance with terms and
conditions of the contract.

TAsk2: TECHNOLOGY EVALUATION - EXECUTION

This task shall evaluate all data provided by EPA as a result of execution of the

QABP. .The Contractor shall determine the decontamination factors (DF) achieved by
application of the selected decontamination technologies. The radiological laboratory
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activities will be performed by INL under the direction of EPA. The Contractor shall
participate in the laboratory activities to the extent required to assure successful
completion of the evaluation, including, but not limited to, recording of data and
providing technical support as needed to the EPA test director during the execution of
the test.

The Contractor shall maintain the QAPP developed in WA 2-14 and provide revisions
if and as necessary. The Contractor shall ensure that the QAPP meets all QA
requirements in accordance with http://www.epa.gov/quality/qs-docs/rS-final.pdf
based on the type of research that is being conducted. The Contractor shall comply
with all requirements as delineated on the “Quality Assurance Plahning Requirements
Form (QARF)” included with this contract package (see Attachment #1 to the SOW)
and the NHSRC QA requirements as defined in Attachment #2 to the SOW and in
NHSRC’s QMP. The QAPP, including any amendments, must be approved by the
U.S. EPA in writing (e.g., signature on the approval page) prior to the start of Task 2.
Additional information related to QA requirements can be found at:
http://www.epa.gov/quality/qs-docs/r5-final.pdf.

TASK 3: DATA ANALYSIS AND SUMMARY REPORT

The Contractor shall perform data analysis to determine decontamination factors for
the selected contaminant and substrates and provide a technical report which shall
document the results of Task 2, including all data generated. The report shall include
and build on the draft report initiated under WA 2-14.

VI. DELIVERABLE SCHEDULE

Task 1: A detailed Work Plan shall be submitted in accordance with the terms and conditions
of the contract.

Task 2: Shall begin after the EPA WACOR has reviewed and approved any required
revisions to the QAPP.

Task 3: A single draft technical report documenting the results of Task 2 shall be submitted
to the WACOR no later than 2 months after completion of Task 2. The WACOR will review
the draft report and provide comments to the Contractor within 30 days of receipt. The final
technical report will be accepted by the WACOR after the Contractor has resolved all
comments.

VII. REPORTING REQUIREMENTS
e All products, e.g. technical reports, generated under this WA shall be peer reviewed
by at least one external (non-NHSRC) and at least one internal (NHSRC) reviewer.
The WACOR will coordinate the peer review of the draft documents and submit
comments to the Contractor for product revision and comment response.
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All data shall be transferred to the EPA WACOR in electronic format, in MS Excel
worksheets, before the submission of the draft summary report. The worksheets shall
be adequately commented to ensure that the data presented is clearly identifiable.

On a monthly basis for the duration of the project, the Contractor shall submit, in
electronic format, status reports summarizing technical progress (including estimated
percent of project completed), problems encountered, monthly and cumulative
financial expenditures, and cost and schedule variance.

Transfer of project data shall occur at the conclusion of the testing. This data
includes reports of the conditions (e.g., concentrations, temperature, relative
humidity, etc.) and all measured variables (e.g., contamination levels).

All products developed under this SOW (e.g. the above mentioned technical report)
shall conform to the requirements of EPA's Handbook for Preparing Office of
Research and Development Reports (EPA/800/K-95/002). Substantive portions of
this handbook can be found at www.epa.gov/nhsrc under the policy and guidance tab.
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STATEMENT OF WORK

Impact of CBR Contaminated Sediments on Flushing and Decontamination of Drinking
Water Storage Facilities

Contract Number EP-C-10-001
WA 3-15

I. TITLE

Impact of CBR Contaminated Sediments on Flushing and Decontamination of Drinking Water
Storage Facilities

II. PERIOD OF PERFORMANCE

The period of performance for the tasks detailed in this Statement of Work (SOW) shall be from
Work Assignment approval until August 31, 2013.

III. BACKGROUND

The EPA’s National Homeland Security Research Center (NHSRC) conducts research to protect,
detect, respond to, and recover from terrorist attacks on the nation’s water and wastewater
infrastructure. Among concerns of such attacks is the adsorption of chemical, biological, or

- radiological (CBR) contaminants to sediments in drinking water storage tanks and reservoirs.
Sediments can serve as sinks for contaminants and adhesion to sediment particles following the
introduction of CBR agents must be taken into account when developing treatment and
decontamination strategies. Research is needed to better understand the adherence and
persistence of selected contaminants on storage facility sediments and methods for flushing and
decontamination.

Water storage facilities are used to store water from wells or water treatment facilities at times
when demands for water are low for use during periods of high demand. Storage facilities may
consist of large reservoirs behind dams (impoundments) or service storage reservoirs located at
water treatment plants or at various places in distribution systems. Operational service storage
tanks in distribution systems may include clear wells, pressure tanks, elevated tanks, ground-
level tanks or reservoirs, or underground facilities.

The accumulation of sediments in storage facilities can be problematic even under normal
operating conditions, especially if tanks and reservoirs are not routinely inspected and
maintained. Over time, there is a potential for a significant volume of sediment to accumulate.
Typical water quality problems may include loss of chlorine residual and growth of bacteria.
Chemical water problems may be caused by leaching of chemicals from tank linings or coatings.
Leaching of chemicals could cause taste and odor problems, and the quantity of disinfection by-
products in the treated water could increase during storage. Common causes of physical water
quality problems include settling and collection of sediment, rust, and chemical precipitates.




IV. OBJECTIVE

The objective of this work assignment is to increase the scientific understanding of the effects of
contaminated sediments on continued operations of drinking water storage facilities following
the introduction of chemical, biological, or radiological agents and impacts on decontamination
or flushing strategies. Additional knowledge in this area will be useful to water utilities and
other decision-makers in assessing impacts of an event and selecting effective methods for
handling contaminated sediments and decontaminating the storage facilities.

V.SCOPE

This study involves obtaining sediments from actual water tanks at various locations and
investigating the adsorption of selected contaminants (with a range of adsorptive properties) onto
the sediments. Storage tanks are expected to have a lot of sediment in them, which could impact
flushing strategies following a contamination incident, particularly if contaminants have
adsorbed to the sediment. If significant adsorption occurs, utilities will need to take it into
account when developing a flushing or decontamination plan. The study will examine the
adsorption potential of target CBR contaminants to various sediment constituents, investigate
how sediments may affect the flushing of contaminated tanks and other distribution system
infrastructure, and identify any general properties that can be applied across various types of
sediments to assist with development of flushing or decontamination strategies. Potential
contaminants to be studied include cesium, cobalt, strontium, Bacillus spores, potassium cyanide,
chlordane, and other chemicals that span a range of adsorptive mechanisms and values (i.e., ion
exchange or different hydrophobicity levels).

VI. TASKS
The Contractor shall perform the following tasks:
Task 1. Prepare Work Plan

A detailed Work Plan is due in accordance with the contract. Content shall be in accordance
with terms and conditions of the contract.

Task 2. Prepare Quality Assurance Project Plan

Within 30 calendar days following approval of the Work Plan, and with technical direction from
the EPA Work Assignment Manager (WAM) when necessary, the Contractor shall develop data
quality objectives, which in turn shall serve as the basis for the quality assurance plan. The
Contractor shall prepare a Quality Assurance Project Plan (QAPP) that complies with all
requirements delineated under “Quality Assurance” below. The QAPP shall be based on the
final QAPP approved for WA 2-15.




Task 3. Collect Sediment Samples from Several Utility Drinking Water Storage Facilities

Within 120 calendar days following work plan approval, the Contractor shall collect sediment
samples from utility storage facilities at up to ten different locations approved by the EPA
WAM. Sediments may be obtained from storage tanks, reservoirs, clear wells, or other sediment
sources approved by the EPA WAM via technical direction.

Task 4. Perform Analysis of Sediment Samples

Within 60 calendar days following the collection of sediment samples under Task 3, or as
otherwise approved by the EPA WAM, the Contractor shall analyze the sediment samples as
prescribed in the approved QAPP and report results to the EPA WAM. Sediment analysis results
shall be included in the final study report submitted to the EPA WAM upon completion of the
work assignment.

Task 5. Determine Adherence of Target Contaminants to Sediments

Within 60 calendar days following the collection of sediment samples under Task 3, or as
otherwise approved by technical direction from the EPA WAM, the Contractor shall determine
the concentration of introduced target contaminants adhering to sediments versus the
concentration remaining in the bulk water. As part of this task, the Contractor shall develop a
model for predicting the adhesion of contaminants, based on measurable sediment properties and
contaminant properties. The predictive model shall be useful for enabling decision makers to
take meaningful courses of action related to the adhesion propensity of sediment/contaminant
combinations for which experimental data is not available.

Task 6. Analyses of Additional Solids Samples

As indicated by EPA WAM technical direction over the course of the option year, forty (40)
solids samples provided by EPA (pipe sections, storage tank sediment or hydrant flushed
samples) shall be analyzed for elemental (Mg, Al, Si, P, Ca, V, Fe, Mn, Ni, Cu, Zn, As, Cd, Sb,
Ba, Pb, U, Na,Tl) analysis according to the procedures described in the QAPP (i.e.,
digestion/ICP-MS analysis). EPA will provide samples in groups of at least 10 samples at a time
in prepared/powder form.

In addition, six (6) communities will be identified to provide four solids samples to be analyzed
as noted above and one set of general water chemistry analysis. EPA will arrange for community
participation and shipping of pipe samples, sediment and hydrant flush samples for the samples,
although suggestions from the contractor could also be considered. Of the six sites, the solids
and waters of two (2) identified or approved by the EPA WAM shall also include radioisotope
analysis (Gross Alpha, Gross Beta, RA-226, RA-228, Th-228, Th-230, Th-232, U-234, U-235,U-
236, U-238). Samples will be shipped directly to the contractor.

Also, the distribution system of one (1) community shall be monitored by the contractor monthly
over a 10 month period. Four water quality samples (one sample from the distribution system
entry point and three samples in the distribution system) shall be analyzed for general water




chemistry and radioisotope analysis. Over the course of the time, eight solids samples shall be
analyzed for elemental and radioisotope analysis as describe above. EPA will coordinate
sampling events, provide appropriate sample bottles and shipping (arrange for site to send
samples directly to contractor).

The emphasis of these analyses will be to understand the distribution of trace contaminants that
accumulate in drinking water distribution systems.

Task 7. Develop Study Report

Within 30 calendar days following completion of Task 5, the Contractor shall develop a draft
study report, in Microsoft Word, and deliver the draft to the EPA WAM for review. EPA will
review the draft and provide any comments and changes within 15 days. The Contractor shall
incorporate any changes and deliver a final report within 15 calendar days following receipt of
EPA comments. The Contractor shall also deliver all experimental data to the EPA WAM in
electronic format along with the final report.

DELIVERABLE SCHEDULE
Task 1. Work Plan in accordance with the contract.
Task 2. QAPP within 30 calendar days following approval of the Work Plan.

Task 3. Sediment Samples collected from several utility drinking water storage facilities within
120 calendar days following Work Plan approval.

Task 4. Results of sediment sample analy31s within 60 calendar days following the collection
of sediment samples under Task 3, or as otherwise approved by the EPA WAM.

Task 5. Study performed to determine adherence of target contaminants to sediments within 60
calendar days following the collection of sediment samples under Task 3, or as
otherwise approved by the EPA WAM.

Task 6. Data shall be provided to the EPA WAM in the form of digital images of samples as
received and worksheets within two weeks of the completion of each batch of samples
analyzed.

Task 7. Draft study report within 30 calendar days following completion of Task 5 and final
report within 15 calendar days following EPA WAM approval of the draft report.

VIL. REPORTING REQUIREMENTS

On a monthly basis for the duration of the project, the Contractor shall submit in electronic
format a status report summarizing technical progress, problems encountered, and budget
expended to date in accordance with the terms of the contract.




VIII. QUALITY ASSURANCE

The contractor shall comply with all requirements as delineated on the “Quality Assurance
Planning Requirements Form (QARF)” included with this extramural action, see attachment #1
and #2. The contractor shall prepare a QAPP in accordance with http.//www.epa.gov/quality/qgs-
docs/r5-final.pdf or based on the type of research that is being conducted. For guidance on
preparing a research-specific QAPP, the preparer should refer to the project specific
requirements provided in NHSRC’s QMP. The QAPP must be approved prior to the start of any
laboratory work. Additional information related to QA requirements can be found at
www.epa.gov/quality.

V1V: TECHNICAL DIRECTION

All official technical direction provided by the EPA WAM will be provided in writing as
necessary.
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STATEMENT OF WORK

Impact of CBR Contaminated Sediments on Flushing and Decontamination of Drinking
Water Storage Facilities :

Contract Number EP-C-10-001
WA 3-15

I. TITLE

Impact of CBR Contaminated Sediments on Flushing and Decontamination of Drinking Water
Storage Facilities

II. PERIOD OF PERFORMANCE

The period of performance for the tasks detailed in this Statement of Work (SOW) shall be from
Work Assignment approval until August 31, 2013.

III. BACKGROUND

The EPA’s National Homeland Security Research Center (NHSRC) conducts research to protect,
detect, respond to, and recover from terrorist attacks on the nation’s water and wastewater
infrastructure. Among concerns of such attacks is the adsorption of chemical, biological, or
radiological (CBR) contaminants to sediments in drinking water storage tanks and reservoirs.
Sediments can serve as sinks for contaminants and adhesion to sediment particles following the
introduction of CBR agents must be taken into account when developing treatment and
decontamination strategies. Research is needed to better understand the adherence and
persistence of selected contaminants on storage facility sediments and methods for flushing and
decontamination.

Water storage facilities are used to store water from wells or water treatment facilities at times
when demands for water are low for use during periods of high demand. Storage facilities may
consist of large reservoirs behind dams (impoundments) or service storage reservoirs located at
water treatment plants or at various places in distribution systems. Operational service storage
tanks in distribution systems may include clear wells, pressure tanks, elevated tanks, ground-
level tanks or reservoirs, or underground facilities.

The accumulation of sediments in storage facilities can be problematic even under normal
operating conditions, especially if tanks and reservoirs are not routinely inspected and
maintained. Over time, there is a potential for a significant volume of sediment to accumulate.
Typical water quality problems may include loss of chlorine residual and growth of bacteria.
Chemical water problems may be caused by leaching of chemicals from tank linings or coatings.
Leaching of chemicals could cause taste and odor problems, and the quantity of disinfection by-
products in the treated water could increase during storage. Common causes of physical water
quality problems include settling and collection of sediment, rust, and chemical precipitates.




IV. OBJECTIVE

The objective of this work assignment is to increase the scientific understanding of the effects of
contaminated sediments on continued operations of drinking water storage facilities following
the introduction of chemical, biological, or radiological agents and impacts on decontamination
or flushing strategies. Additional knowledge in this area will be useful to water utilities and
other decision-makers in assessing impacts of an event and selecting effective methods for
handling contaminated sediments and decontaminating the storage facilities.

V.SCOPE

This study involves obtaining sediments from actual water tanks at various locations and
investigating the adsorption of selected contaminants (with a range of adsorptive properties) onto
the sediments. Storage tanks are expected to have a lot of sediment in them, which could impact
flushing strategies following a contamination incident, particularly if contaminants have
adsorbed to the sediment. If significant adsorption occurs, utilities will need to take it into
account when developing a flushing or decontamination plan. The study will examine the
adsorption potential of target CBR contaminants to various sediment constituents, investigate
how sediments may affect the flushing of contaminated tanks and other distribution system
infrastructure, and identify any general properties that can be applied across various types of
sediments to assist with development of flushing or decontamination strategies. Potential
contaminants to be studied include cesium, cobalt, strontium, Bacillus spores, potassium cyanide,
chlordane, and other chemicals that span a range of adsorptive mechanisms and values (i.e., ion
exchange or different hydrophobicity levels).

V1. TASKS
The Contractor shall perform the following tasks:
Task 1. Prepare Work Plan

A detailed Work Plan is due in accordance with the contract. Content shall be in accordance
with terms and conditions of the contract.

Task 2. Prepare Quality Assurance Project Plan

Within 30 calendar days following approval of the Work Plan, and with technical direction from
the EPA Work Assignment Manager (WAM) when necessary, the Contractor shall develop data
quality objectives, which in turn shall serve as the basis for the quality assurance plan. The
Contractor shall prepare a Quality Assurance Project Plan (QAPP) that complies with all
requirements delineated under “Quality Assurance” below. The QAPP shall be based on the
final QAPP approved for WA 2-15.




Task 3. Collect Sediment Samples from Several Utility Drinking Water Storage Facilities

Within 120 calendar days following work plan approval, the Contractor shall collect sediment
samples from utility storage facilities at up to ten different locations approved by the EPA
WAM. Sediments may be obtained from storage tanks, reservoirs, clear wells, or other sediment
sources approved by the EPA WAM via technical direction.

Task 4. Perform Analysis of Sediment Samples

Within 60 calendar days following the collection of sediment samples under Task 3, or as
otherwise approved by the EPA WAM, the Contractor shall analyze the sediment samples as
prescribed in the approved QAPP and report results to the EPA WAM. Sediment analysis results
shall be included in the final study report submitted to the EPA WAM upon completion of the
work assignment.

Task 5. Determine Adherence of Target Contaminants to Sediments

Within 60 calendar days following the collection of sediment samples under Task 3, or as
otherwise approved by technical direction from the EPA WAM, the Contractor shall determine
the concentration of introduced target contaminants adhering to sediments versus the
concentration remaining in the bulk water. As part of this task, the Contractor shall develop a
model for predicting the adhesion of contaminants, based on measurable sediment properties and
contaminant properties. The predictive model shall be useful for enabling decision makers to
take meaningful courses of action related to the adhesion propensity of sediment/contaminant
combinations for which experimental data is not available.

Task 6. Analyses of Additional Solids Samples

As indicated by EPA WAM technical direction over the course of the option year, forty (40)
solids samples provided by EPA (pipe sections, storage tank sediment or hydrant flushed
samples) shall be analyzed for elemental (Mg, Al, Si, P, Ca, V, Fe, Mn, Ni, Cu, Zn, As, Cd, Sb,
Ba, Pb, U, Na,Tl) analysis according to the procedures described in the QAPP (i.e.,
digestion/ICP-MS analysis). EPA will provide samples in groups of at least 10 samples at a time
in prepared/powder form.

In addition, six (6) communities will be identified to provide four solids samples to be analyzed
as noted above and one set of general water chemistry analysis. EPA will arrange for community
participation and shipping of pipe samples, sediment and hydrant flush samples for the samples,
although suggestions from the contractor could also be considered. Of the six sites, the solids
and waters of two (2) identified or approved by the EPA WAM shall also include radioisotope
analysis (Gross Alpha, Gross Beta, RA-226, RA-228, Th-228, Th-230, Th-232, U-234, U-235,U-
236, U-238). Samples will be shipped directly to the contractor.

Also, the distribution system of one (1) community shall be monitored by the contractor monthly
over a 10 month period. Four water quality samples (one sample from the distribution system
entry point and three samples in the distribution system) shall be analyzed for general water




chemistry and radioisotope analysis. Over the course of the time, eight solids samples shall be
analyzed for elemental and radioisotope analysis as describe above. EPA will coordinate
sampling events, provide appropriate sample bottles and shipping (arrange for site to send
samples directly to contractor). '

The emphasis of these analyses will be to understand the distribution of trace contaminants that
accumulate in drinking water distribution systems.

Task 7. Develop Study Report

Within 30 calendar days following completion of Task 5, the Contractor shall develop a draft
study report, in Microsoft Word, and deliver the draft to the EPA WAM for review. EPA will
review the draft and provide any comments and changes within 15 days. The Contractor shall
incorporate any changes and deliver a final report within 15 calendar days following receipt of
EPA comments. The Contractor shall also deliver all experimental data to the EPA WAM in
electronic format along with the final report.

DELIVERABLE SCHEDULE
Task 1. Work Plan in accordance with the contract.
Task 2. QAPP within 30 calendar days following approval of the Work Plan,

Task 3. Sediment Samples collected from several utility drinking water storage facilities within
120 calendar days following Work Plan approval.

Task 4. Results of sediment sample analysis within 60 calendar days following the collection
of sediment samples under Task 3, or as otherwise approved by the EPA WAM.

Task 5. Study performed to determine adherence of target contaminants to sediments within 60
calendar days following the collection of sediment samples under Task 3, or as
otherwise approved by the EPA WAM.

Task 6. Data shall be provided to the EPA WAM in the form of digital images of samples as
received and worksheets within two weeks of the completion of each batch of samples
analyzed. :

Task 7. Draft study report within 30 calendar days following completion of Task 5 and final
report within 15 calendar days following EPA WAM approval of the draft report.

VIL. REPORTING REQUIREMENTS

On a monthly basis for the duration of the project, the Contractor shall submit in electronic
format a status report summarizing technical progress, problems encountered, and budget
expended to date in accordance with the terms of the contract.




VIIL QUALITY ASSURANCE

The contractor shall comply with all requirements as delineated on the “Quality Assurance
Planning Requirements Form (QARF)” included with this extramural action, see attachment #1
and #2. The contractor shall prepare a QAPP in accordance with http://www.epa.gov/quality/qs-
docs/r5-final.pdf or based on the type of research that is being conducted. For guidance on
preparing a research-specific QAPP, the preparer should refer to the project specific
requirements provided in NHSRC’s QMP. The QAPP must be approved prior to the start of any
laboratory work. Additional information related to QA requirements can be found at
www.epa.gov/quality.

VIV: TECHNICAL DIRECTION

All official technical direction provided by the EPA WAM will be provided in writing as
necessary.,
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I TITLE
Evaluation of methyl iodide for the inactivation of Bacillus anthracis.

i PERIOD OF PERFORMANCE
The period of performance for the work under this work assignment shall be Issuance — 8/31/13.

M. SUMMARY OF OBJECTIVES

This work shall determine the efficacy of methyl iodide (Mel) for the inactivation of Bacillus anthracis (Ba)
spores. Another objective is to evaluate the representativeness of Bacillus atrophaeus (Bg) as a
surrogate for Bacillus anthracis. Comparative studies of Bg and Ba are needed to confirm the
appropriateness of the use of Bg as a surrogate.

Future direction may involve the testing of hydrogen phosphide (phosphine, PH3) for the inactivation of
Ba. A work assignment amendment will be submitted if this direction is chosen.

V. RELEVANCE

Fumigation with methyl iodide (Mel) for the decontamination of materials and equipment with anthrax
spores has been suggested as an alternative to the use of methyl bromide (MeBr), a known ozone
depleting chemical. Me! is currently being used as a soil fumigant in the US and other countries.
Information on the efficacy of methyl iodide on Ba has not been determined in a systematic, reproducible
way.

V. BACKGROUND ’

Under Homeland Security Presidential Directive (HSPD) 10, the U.S. Department of Homeland Security
(DHS) is tasked to coordinate with other appropriate Federal departments and agencies, to develop
comprehensive plans which, “provide for seamless, coordinated Federal, state, local, and international
responses to a biological attack.” As part of these plans, the U.S. Environmental Protection Agency
(EPA), in a coordinated effort with DHS, is responsible for “developing strategies, guidelines, and plans
for decontamination of persons, equipment, and facilities” to mitigate the risks of contamination following
a biological weapons attack.

EPA's National Homeland Security Research Center (NHSRC) provides expertise and products that can
be widely used to prevent, prepare for, and recover from public health and environmental emergencies
arising from terrorist threats and incidents. NHSRC's Decontamination and Consequence Management
Division (DCMD)'s decontamination research program’s goal is to provides expertise and guidance on the
selection and implementation of decontamination methods and provide the scientific basis for a significant
reduction in the time and cost of decontamination events.

Past field experience and recent laboratory investigation have shown the effectiveness of several
decontamination technologies for use against anthrax spores and other biological agents. The
effectiveness of the technologies varies significantly as a function of operating conditions and challenge
conditions (e.g., materials intended to be decontaminated). The use of chlorine dioxide (ClO2) gas,
fumigant hydrogen peroxide (H202), and methyl bromide has been shown to be effective in the field and
laboratory when used in the appropriate circumstances. In addition to efficacy, the development of the
remediation strategy also includes consideration of the ability to achieve effective conditions (e.g.,
fumigant concentration) within the application scenario and the impact of the decontamination process on
materials and equipment. '

VL. SCOPE

The purpose of this study is to determine the efficacy of methyl iodide fumigation on Bacillus anthracis. A
secondary objective is to confirm the appropriateness of the use of Bg as a surrogate for Ba when testing
with methyl iodide.

VIL. TECHNICAL APPROACH
The contractor, upon approval from the EPA Work Assignment Contracting Officer Representative
(WAM), shall procure all test equipment and materials to be included in the test sets. The contractor shall




conduct pre-screening and documentation of all test equipment and materials prior to exposure to the
fumigation conditions in accordance with the approved Quality Assurance Project Plan (QAPP). The
contractor shall set-up the experimental system necessary to complete the fumigation testing. The
system shall allow for temperature, RH and methyl iodide concentration controlled exposures for up to 24
hrs. Additional conditions may be agreed upon after initial work has been completed.

VIil. TECHNICAL RISK

The technical risk involved in this project is minimal. The ultimate goal is to determine the sporicidal
conditions for inactivation of Ba spores with methyl iodide on a variety of indoor materials that would
typically be decontaminated with a fumigant such as wood, glass, concrete, metal, wallboard, etc. The
null and alternative hypotheses are expected to be easily determined and verified.

IX. FACILITIES AND MATERIALS

All experimental efforts shail be performed by the contractor at one of their facilities. All materials and
equipment for testing shall be provided by the contractor. The EPA WAM will determine the full material
matrix in technical discussion with the contractor's work assignment leader.

X. . TASKS
The following tasks are defined as part of this work assignment:

Task 1 - Preparation of Work Assignment Work Plan
A detailed Work Plan is due in accordance with terms and conditions of the contract.

Task 2 - Develop Test/QA Plan

A test/quality assurance plan shall be developed in accordance with EPA Guidelines for Preparation
of Quality Assurance Project Plans (QAPP) and NHSRC Quality Management Pian (QMP). The
test/QA plan shall detail roles/responsibilities, experimental methods, quality assurance/quality
control measures, and data management and analysis procedures. Previous test/QA plans
developed for similar testing (e.g., evaluation of fumigants for biological agent decontamination)
would serve as the template for the test/QA plan. A draft test/QA plan shall be provided to EPA for
review. Upon receipt of EPA review comments, a revised test/QA shall be prepared for EPA QA
and peer review. EPA QA and peer review comments shall be incorporated into the final test/QA
plan. No data collection shall begin until the QAPP is approved by the EPA COR.

The contractor shall comply with all requirements as delineated on the “Quality Assurance Planning
Requirements Form (QARF)” included with this work assignment (see Attachment #1 to the SOW)
and the NHSRC QA requirement as defined in Attachment #2 to the SOW. The QAPP must be
approved prior to the start of any work. Additional information related to QA requirements can be
found at: http.//www.epa.gov/quality/gs-docs/r5-final.pdf.

Task 3 - Experimental System Design and Preparation

The contractor shall prepare and test the experimental chamber that will be used for this testing.
The chamber shall be capable of maintaining temperature, relative humidity, and methyl iodide
concentration for up to 24 hour runs. The chamber shall be designed to allow for automated control
and measurement for extended time experiments.

Task 4 — Evaluation of Methyl lodide for Inactivation of Bacillus anthracis and Bacillus
atrophaeus

Test coupons of porous and non-porous materials that would be decontaminated with. Mel (e.g.,
glass, stainless steel, wood, carpet, wall board, concrete, and ceiling tile) shall be prepared in a size
consistent with earlier decontamination testing for EPA's Decontamination and Consequence
Management Division. The list of materials shall be agreed upon based on technical discussions
with the EPA WAM and contractor WAL. Coupons shall be spiked with B. anthracis biological agent
and B. atrophaeus. Associated quality controi coupons (positive and negative controls) shall also be
prepared. The test coupons shall then be exposed to a given concentration of Mel under controlled




temperature and relative humidity. After exposure to Mel, viable biological agents remaining on the
test coupons shall be determined, and decontamination efficacy calculated.

A draft test matrix is shown in Table 1. This matrix shall be developed for the Test Plan based on
technical discussions between the EPA WAM and contractor WAL to determine the best approach
to satisfy the objectives. The effect of Mel concentration, exposure time, temperature and RH will
be examined. Temperature will be varied from an elevated temperature of 100 °F down to room
temperature of 70 °F. A total of 20 runs shall be assumed for developing the work plan estimate.

Adaptive management controls will be used to adjust the test conditions if data suggests different
conditions should be used. An addendum to the QAPP shall be added if the Test Plan is changed.

Table 1: Test Matrix for Task 4

Methyl!
Test lodide .
Number Exposure Treatment Conditions
Time (hrs)
Methyl lodide Fumigation:
1 24 Mel concentration= 300 mg/i for 24 hours

T=100 F, RH=70%

Methyl lodide Fumigation:
2 12 Mel concentration=300 mg/l for 12 hours
T=100 F, RH=70%

Methyl lodide Fumigation: RH and Mel concentration

3 TBD to be determined. T=100F.

4 TBD Methyl lodide Fumigation: RH and Mel concentration
to be determined. T=100 F.

5 TBD Methyl lodide Fumigation: RH and Mel concentration
to be determined. T=100 F.

6 TBD Methyl lodide Fumigation: RH and Mel concentration
to be determined. T=100 F.

7 TBD Methyl lodide Fumigation: RH and Mel concentration

to be determined. T=100 F.

8 TBD Methyl lodide Fumigation: RH and Mel concentration
to be determined. T=100 F.

Methyl lodide Fumigation: RH and Mel concentration
to be determined. T=100 F.

Methy! lodide Fumigation: RH and Mel concentration
to be determined. T=100F.

9 8D

10 TBD

TBD=To be determined
Total number for estimate=20 runs

Task 5 - Reporting



Xl.

Xil.

All data collected per the QAPP shall be submitted to the EPA WAM within two weeks after the
completion of the test matrix. The contractor shall submit a draft report on the compilation of results
from the efficacy testing and material and equipment compatibility testing within 6 weeks from
conclusion of tests. Compilation and analysis of testing data shall begin as soon as testing begins
under Task 3, and data from all runs shall be compiled into an electronic format. Upon completion,
compiled test data shall be provided to the EPA WAM in Microsoft Excel format. A summary report
which covers the test conditions, methods, quality assurance, and results of evaluating Mel
decontamination shall be prepared. The report shail conform to the requirements of EPA’s
Handbook for Preparing Office of Research and Development Reports (EPA/800/K-95/002). A draft
of the report shall be provided for review and EPA WAM approval. The EPA WAM will obtain peer
review and QA comments and will submit them to the contractor to revise the report. Upon receipt
of review comments, the report shall be revised and a final version of the report shall be prowded to
the EPA WAM within 4 weeks after receiving comments.

It is anticipated the contractor WAL shall have ongoing technical communication with the EPA WAM
on a bi-weekly basis where results to date can be discussed.

DELIVERABLE SCHEDULE

* On a monthly basis for the duration of the project, the contractor shall submit to the EPA
WAM, in electronic format, progress reports summarizing technical progress (including
estimated percent of project completed), problems encountered, quarterly and cumulative
financial expenditures and cost and schedule variance.

o Adraft report shall be delivered to the EPA WAM no later than 08/30/2013.

Table 1: Deliverable Schedule

Deliverable , Date

Work Plan 20 days after receipt of work assignment
Data summaries On-going

Draft Report 8/30/13

REPORTING REQUIREMENTS

o The Contractor shall prepare Quality Control data reports of all facility-specific data. Each
Quality Control report shall be in a format suitable for EPA/NHSRC publication and shall
discuss how well various measurements described in the QA plan were met.

s The monthly invoice reports for this work assignment shall provide a detailed description of
any equipment or expendables that have been purchased by the contractor for use on the
projects discussed herein.

o After consultation with the EPA WAM, the contractor may submit draft journai papers suitable
for publication for each task, in lieu of a final technical report. The papers may be authored
or co-authored by the EPA WAM, which will be decided on a individual basis in consultation
with the WAM. To serve in lieu of the final report, the journal articles must contain all of the
relevant information that would have appeared in the final report. .

¢ All products developed under this SOW (e.g., the above mentioned technical report) shall
conform to the requirements of EPA's Handbook for Preparing Office of Research and
Development Reports (EPA/800/K-95/002). Substantive portions of this handbook can be
found at www.epa.gov/nhsrc under the policy and guidance tab.
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STATEMENT OF WORK
Work Assignment #3-13

TESTING AND EVALUATION OF TWO HAND HELD TOXIC INDUSTRIAL CHEMICAL
DETECTORS

L. PERIOD OF PERFORMANCE
The period of performance for this Work Assignment (WA) shall be from date of issuance
through August 30, 2013.

IL. PURPOSE

In collaboration with the US Marine Corps, the EPA’s National Homeland Security Research
Center desires to test and evaluate two (2) commercially available hand-held multi-function
detectors, the MSA SAFESITE® and the RAE Systems Rapid Deployment Kit (RDK) AreaRAE.
The toxic industrial chemicals (TICs) of interest are spelled out in a later section. The
performance characteristics to be evaluated include the ability to detect and identify target
chemicals under both ideal and realistic operating conditions. The response time, accuracy,
recovery time, temperature and humidity effects, and interference effects of the instruments will
be assessed. Operational factors such as cold/hot start behavior, cost, ease of use, and data
output capability will also be evaluated.

III. BACKGROUND

A critical component of EPA’s homeland security mission is enhancing the capability of
emergency responders to detect and measure toxic industrial chemicals and other compounds in
the air and on surfaces. Detection and measurement technologies are necessary to support
emergency responders during responses to intentional or accidental release of chemicals in
indoor or outdoor environments. The potential users of these technologies typically only have
access to vendor-supplied data and information when making a purchase or deployment decision.
The users need unbiased, high-quality, objective, third-party data and information to ensure that
the tools they purchase can truly meet their performance objectives and, most importantly, be
protective of human health and the environment. Therefore, the purpose of this work assignment
is to identify, test, evaluate, and report on the performance of technologies that can be used in
support of the above-mentioned needs.

IV. TECHNICAL APPROACH

The Contractor shall adapt any existing test methods, protocols, and Quality Assurance Project
Plans (QAPP) and shall demonstrate and quantify the performance of the selected handheld TIC
monitors. The response time, recovery time, accuracy, and repeatability shall be evaluated by
challenging the instruments with known vapor concentrations of target chemicals and
compounds. Similar tests conducted over a range of temperatures and relative humidity (RH)
shall be used to establish the effects of these factors on instrument capabilities. The effects of
potential interferences in an emergency situation shall be assessed, by sampling those
interferences both with and without the target TICs present. Testing the instruments after a cold
start (i.e., without the usual warm-up period) and after hot storage shall evaluate the delay time




before readings can be obtained, and the response speed and accuracy of the instruments once
readings are obtained.

Operational factors such as ease of use, data output, and cost shall be assessed by observations of
the test personnel and through inquiries to the technology vendors.

Performance Parameters

The key performance parameters to be evaluated in this technology evaluation shall be:

Response and Recovery Time

Repeatability and Accuracy

Effect of Operating Conditions (Temperature and Humidity)
Cold/Hot Start Behavior

Interference Effects

Ease of Use

All of these performance parameters shall be evaluated with TICs as the target analytes. The
operational characteristics of the units shall be recorded. These operational characteristics
include: ease of use, signal/data output, and cost of the units.

Response and Recovery Time

At 23°C and 30% RH, the units shall be exposed to clean, humidified air for 5 — 10 minutes
while a stable baseline concentration is established. At time=0 the desired chemical shall be
introduced to the exposure chamber. The detector response and the time to alarm shall be
recorded. At that point, clean air shall be introduced to the challenge manifold and the detector
shall be allowed a maximum of 10 minutes to return to non-alarm status (zero baseline level).
The time for the detector to return to non-alarm status shall be recorded as its recovery time.
This challenge/clean air cycle shall be repeated for a total of five challenges.

Detector accuracy determinations shall be made by comparing detector output to the reference
concentration. This shall be a comparison either with a reference method or by comparing the
detector output to the calculated concentration of the chemical delivered from a certified, assayed
source gas through NIST-traceable calibrated flow controllers and flow meters.

Repeatability and Accuracy

Repeatability shall be defined as the consistency of the instrument’s indicated response to a
constant vapor challenge concentration. Accuracy shall be defined as the degree of agreement
between the chemical concentration indicated by the instrument and that measured by a reference
method or known chemical concentration. The repeatability and accuracy of the units shall be
determined as part of this work assignment.

Effect of Operating Conditions (Temperature and Humidity)

The effect that the temperature and relative humidity (RH) have on the instruments shall be
evaluated. In all cases, the instrument undergoing testing shall be maintained at the same

temperature as the challenge air stream. The challenge air stream also shall be maintained at the
specified RH.




The effect of temperature and humidity shall be evaluated at 5 separate conditions as agreed
upon between EPA WACOR and Contractor WAL through Technical Direction.

Cold/Hot Start Behavior

Each detector shall have its start-up delay time determined during the Response & Recovery
experiment set. Each detector shall be stored at room temperature (22°C) for at least 12 hours
prior to conducting this experiment, The detector shall be powered up and readied for a
challenge. The elapsed time from power-up to “ready” shall be recorded. The detector shall be
powered down for 15 minutes and the process repeated four more times.

The detector shall be placed into an environmental chamber held between 5 and 8°C and allowed
to sit overnight. The startup delay time shall be measured as described in the previous
paragraph. This test shall be conducted once per day for a total of five (5) days and may occur in
parallel while testing with a different instrument. The detector shall then be placed into an
environmental chamber held at 40 + 3°C and allowed to sit overnight. The startup delay time
shall be measured as described in the previous paragraph. This test shall be conducted once per
day for a total of five (5) days and may occur in parallel while testing with a different detector.

The challenge TIC shall be chosen based on technical discussions with the EPA WACOR.

Interference Effects

The instruments shall be tested with various interferents. Interferents shall be introduced into the
air stream employing the same basic protocols that are used for the TICs. Gas and diesel exhaust
shall also be used. Other interferants may be added based on technical discussions between the
Contractor and EPA WACOR. A total of 4 interferents shall be used in this work assignment.

The impact of interferences on the instrument response shall be assessed by comparison of
response with a potential interferent present to that in the absence of interferent, under the same
test conditions. All response readings with the interferent present shall be the same as those
without the interferent present, or an interferent effect shall be inferred. For example, three
positive and two negative responses in the presence of the interferent shall be judged as different
from two positive and three negative responses in the absence of the interferent indications.

The interference data shall be evaluated in two ways. Data from the tests with interferent present
alone shall be used to assess false positive readings, i.e., comparison of readings with interferent
and clean air shall assess whether the instrument provides a positive indication of a TIC or agent
due to the presence of an interferent. Data from the tests with both interferent and a TIC or agent
shall be used to assess false negatives, i.e., the absence of a response to the TIC or agent when
the interferent is present. A reduced or enhanced response to the TIC or agent when the
interferent is present, relative to the response without the interferent, shall be taken as indication
of a partial masking or interference in the instrument response.

Ease of Use

Key operational characteristics of the instruments shall be evaluated by means of the
observations of test operators, and by inquiry to the manufacturers. Ease of use shall be assessed
~ by operator observations, with particular attention to the conditions of use by first responders.
For example, the use of PPE (e.g., gloves, respirator) may make it difficult to turn the instrument




on or off, operate it, or read the display. These factors shall be assessed by outfitting an operator
with such PPE, and noting any difficulties in operating the instrument. This assessment shall be
done separately from any test of the other performance parameters with TICs. The mode of data
output, and cost shall be assessed by observations of the test personnel and through inquiries to
the technology manufacturers.

V. TASKS

A list of compounds and chemicals that may be tested is listed below:
1) Hydrogen Sulfide (H2S)
2) Sulfur Dioxide (SO2)
3) Ammonia (NHz3)
4) Chlorine (Cly)
5) Phosphine (PH3)
6) Hydrogen Cyanide (HCN)
7) Nitric Oxide (NO)
8) Nitrogen Dioxide (NO2)
9) Carbon Monoxide (CO)

The EPA WACOR in technical consultation with the Contractor Work Assignment Leader will
choose 3 TICs from this list to test.

The instruments that are being tested are being purchased by the US Marine Corp under a
separate contract. This work assignment assumes that no additional equipment purchases will be
necessary.

The work that shall be performed is broken down into the following tasks.

Task 1 — Preparation of Work Assignment Work Plan
A detailed Work Plan is due in accordance with terms and conditions of the contract.

TASK2: Preparation and Approval of the Quality Assurance Project Plan (QAPP)

The Contractor shall prepare a QAPP in accordance with http://www.epa.gov/quality/qs-docs/r5-
final.pdf based on the type of research that is being conducted. The contractor shall comply with
all requirements as delineated on the “Quality Assurance Planning Requirements Form (QARF)”
included with this contract package (see Attachment #1 to the SOW) and the NHSRC QA
requirement as defined in Attachment #2 to the SOW. For guidance on preparing a research-
specific QAPP, the preparer should refer to the project specific requirements provided in
NHSRC’s QMP. The draft QAPP will be reviewed by the EPA COR and the EPA Quality
Assurance Manager. The contractor shall respond to comments and submit the QAPP for final
approval to the EPA COR and EPA Quality Assurance Manager. The QAPP, including any
amendments, must be approved by the U.S. EPA in writing (e.g., signature on the approval page)
prior to the start of any work. Additional information related to QA requirements can be found
at: http://www.epa.gov/quality/qs-docs/r5-final.pdf. . The QAPP that was developed by the
USMC as part of the overall testing and evaluation project can be edited and submitted with the
addition of a QA section. The QAPP can also be based on the testing that was completed as part
of WA 2-13.




TASK 3: Technology Testing and Evaluation

The Contractor shall follow the procedures described in the test/QA plan. As necessary, the
Contractor shall operate the instrument being tested according to the procedures (i.e., standard
operating procedures, method, instructions, etc.) provided by the instrument manufacturer and
included in the test/QA plan. The testing may involve the following as appropriate for the
selected technology category:

1. Interferent Characterization. The type and number of interferents to be tested
shall be finalized with concurrence of the EPA WACOR. Interferent generation,
analysis, and characterization methods shall be identified in the final test/QA
plan. ‘

2. Toxic Industrial Chemical (TIC) Testing. As many as three compounds shall be
tested. The 4 interferents shall be tested at a single challenge concentration and
environmental condition in the presence of the TIC. The TIC concentration shall
vary as specified in the test plan. The final determination of which TICs to
include in the test shall be made with technical direction from the EPA WACOR.

TAsk 4: Data Analysis and Summary Report

The contractor shall compile and evaluate the results of the test. The data shall be compiled into
a data report and into an electronic format. The data set shall be compiled in a fully documented
electronic format. The data shall be evaluated according to the procedures described in the
test/QA plan.

VI. DELIVERABLE SCHEDULE

1. On a monthly basis for the duration of the project, the contractor shall submit, in electronic
format, progress reports summarizing technical progress, problems encountered, monthly and
cumulative financial expenditures, and cost and schedule variance.

2. Bi-weekly conference calls shall be established between the EPA WACOR and the contractor
WAL. During these conference calls the WAL shall report on progress made in the project and
any technical issues encountered in implementation of the test plan.

3. Within 30 calendar days of the issuance of this work assignment, the draft Quality Assurance
Project Plan (QAPP) amendment shall be submitted to the EPA, in electronic format (Microsoft
Word). The EPA WACOR will then coordinate peer and EPA QA review of the QAPP. The
contractor shall then address any comments resulting from these reviews within 30 calendar days
of receipt of the comments. The contractor shall then provide a final copy of the QAPP both in
electronic and hard copy for EPA Approval. Work covered in this contract shall not begin until
the QAPP has been approved by the EPA Quality Assurance Manager. The QAPPs shall contain
work plans detailing how the experiments will be run and include a timetable for task




completion. The contractor shall adhere to QA requirements as delineated in “Attachment #1
and 2” to this SOW. :

4, Within 60 calendar days of the end of testing the instruments a draft copy of the reports of
performance of the instruments shall be submitted to the EPA WACOR. The EPA WACOR will
then coordinate peer and EPA QA review of the reports. The contractor shall then address any
comments resulting from these reviews within 30 calendar days of receipt of the comments.

5. The final reports shall be submitted to the EPA WACOR within 30 days of receiving
comments on the draft report and no later than 8/31/13

VII. REPORTING REQUIREMENTS

e  All products, e.g., QAPP, technical reports, generated under this WA shall be peer reviewed
by at least one external (non-EPA) and at least one internal (EPA) reviewer. The EPA
WACOR will coordinate the peer review of the draft documents and submit comments to
the Contractor for product revision and comment response.

o  All data shall be transferred to the EPA WACOR in electronic format, in MS Excel
worksheets, before the submission of the draft summary report. The worksheets shall be
adequately commented to ensure that the data presented is clearly identifiable.

e  Transfer of project data to the EPA WACOR shall occur at the conclusion of the testing.
This data includes reports of the conditions (e.g., concentrations, temperature, relative
humidity, etc.) and all measured variables (e.g., contamination levels).

e  All products developed under this SOW (e.g., the above mentioned technical report) shall
conform to the requirements of EPA's Handbook for Preparing Office of Research and
Development Reports (EPA/800/K-95/002). Substantive portions of this handbook can be
found at www.epa.gov/nhsrc under the policy and guidance tab.



NHSRC QUALITY ASSURANCE REQUIREMENTS FORM
Attachment 1 to the Statement of Work

I GENERAL INFORMATION

Title: Testing and Evaluation of Two Hand Held Toxic Industrial Chemical Detectors
Description: Testing and Evéluation of Two Hand Held Toxic Industrial Chemical Detectors
Project ID: 10 1.9.1

Status: Original

Number Ammended:

QA Category: 1
Action Type: Extramural
Peer Review Category: I

Security Classification: Unclassified

Project Type! Appliad Research

QAPP Status 1! Not Delivered

Vehicle Status: Existing Vehicle

Vehicle Type: vehicle Number: EP-C-10-001
work Assignment Number: 3-13
Delivery/Task Order Number: NA
Modification Number: NA,
Other: NA

If you are processing an IAG or CRADA, the responsibility for QA must be negotiated within the agreement. The
TLPs in consultation with the QAMS In the varfous organizations must agree on, and docunient, which organization will
take the lead for QA, the names of the QAM and TLP from each organization, and the QA requirements that will be’
adhered. to during the agreement. Include this infoin the JAG/CRADA package. '

1T SCOPE OF WORK

Yes

Yes

No

NO

Yes

Does the Statement of Work contain the appropriate QA language?

The awardee shall comply with all requirements as delineated on the “Quality Assurance Planning Requirements
Form (QARF)” included with this extramural action. The contractor shall prepare a QAPP in accordance with the
R-2 and R-5 and/or the attachments provided with the SOW. The QAPP must be-approved:prior to:the start.of
any work. Additional information related to QA requirements can be'found at

- http: [fwww.epa.gov/quality/as-dots/r5-Onal. pdf

Does this extramural action involve the collection,.generation, use, and/or reporting of environmental data; the
design; construction, and operation of environmental technologies; or development of software, models, or

methods? ’
(IF “No* then skip. to-Section IV, and sign. tha.furm, )

]

Will the SOW or any subsequent work assignments or task orders involve any cross organizational efforts
within EPA? '

Has a QAPP already been:approved for the activities specrlﬂed In the SOW?

Is an applicable QAPP in the process of being prepared, revised, or-approved by EPA personnel for future use:
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by the contractor? (QA approval must be obtained before the contractor can start work,)

Provide the expected fitle for submission to QA staff for approval:

Provide the-approximate date for submission to QA statt tor approval:
11/29/2012

11T QA DOCUMENTATION OPTIONS

All ' documentation specifled under "Other” must be defined in the NHSRC Quality Management Plan and be consistent
with requirements defined in EPA Manual 5360 Al. Forall items checked below, there must be adequate Information in
the SOW (or'its appendices) for the offeror to develop this documentation., Where applicable, reference a specific
section of the SOW. (R-2 refers bo EBA&MMH&&MQU&&MW&E[&D&LQAK&Z) (EPA/240/B-01/002,
03/20/01)-and" R-5-refers to EPA. Requir LB_Q): (EPA/240/8-01/003;
03/20/01). Coples of these: documents are available at W@Wg&[g@ docsahitml. )

After Award Documentation .
R2 Documentation of an organization’s Quality System, QMP developed in accordance with:

R2 énd RS Combined documentation of an organization’s Quality System and application of QA and
’ QC to the single project covered by the contract: Developed'in accordance with:

Other Documentation of the application of QA and QT agtivities to applicable project(s).
Developed in-accordance with:

Explain; The QAPPs shall be developed in accordance wlth the attachment #1 {QAPP
requirements for applied research projects)

n/o Programmatic QA Project Plan with supplements for cach spocific préject, developed in
accordance with:

Documentation will. be Existing documentation of the application of QA and QC activities will be'used;:
Identified in individual
Statements of Work

IV SIGNATURE BLOCK

The signatures below verify that the Statement of Work (SOW) has been reviewed to ‘ascertain the necessary QA and
QC activities required to comply with EPA Order 5360.1 AZ, that the COR understands these requirements, and that the
COR. will ensure that the quality requirements indicated on the previous pages of this form are incorporated into all
associated SOWSs. (Sign/date below, obtali a concurrence signature from the QA Staff, and submit the form along

with the other extramural action documientation.)

)
(3’\/ > LK’L NINEPIE, ey W f O Ged g

e 11/08/2012 Ramona Sherman 11/09/2012
cad Person Date NHSRC-I0 QA Staff Member Date

QAPP REQUIREMENTS FOR APPLIED RESEARCH PROJECTS:
(from Appendix B of the NHSRC QMP)

An applied research project is a study to demonstrate the performance of téchnologies under defined conditions’ These studies are ‘often pilot-
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or field-séale. The following requiremenits should be addressed as applicable,

SECTION 0.0, APPROVAL BY PROJECT PARTICIPANTS

The EPA Technical Lead Person (TLP) shall be responsible for obtaining signatiires of @ppropriate projact participants onthe signature:
page of the' QA plon, documenting agreement 1o bro]ect-objeciives and the approach for evaluating thase abjactives:

A distribution list shall be provided to facilitate the distibulion ofthe mostrecent currentversion of the QAPP 1o all the principal project

participants.

SECTION: 1.0, PROJECT:DESCRIPTION AND OBJECTIVES

1.4 The purpose of study shall be clearly stated,

1.2 The process, site, facllity, and/or environmental system to be tested shall be described.

1.3 Project objectives shall b clearly stated and identified as primary or nonprmary.

SECTION 2.0, PROJECT ORGANIZATION ' ‘

21 Key points of contact for eachorganization involved in the. project shall be dentifted

2.2 All QA Managers and their relationship in the ‘ofganiggtlons(lc.,'tbcatkoﬁ within aach organization) shall be'identified with

evidence that the QA Manager is independent of project maniagement
2.3 Responsibilities ot all other project paricipanis-and their relationship to other project participants shall be identifiedmeaning that

organizations responsible for planning: coordination; sample collection, sample custody, measurements (£e., analytical, physical, and process),
data reduction, data validation, and report.preparation shall be clearly identified

SECTION 3.0, EXPERIMENTAL APPROACH ~

3.1 The general approach arid the test conditions for each-experimental phase shall be provided The statistical mathods thatwill be
used to evaluate the dala (Ze., ANOVA, or summary statislics) should be identifled

(NOTE: ‘As deemed appropriate to the project by the TLP, the informalion requested In Sections 3.2, 3;3.“ and 3.4 may be presented here orin
Saction 4: the information requested In Sections 3.5 may be presented here or in Section 5; and the information requested in Seclions 3.6 may
be prasented here or inSection 7.) .

32 ~Tha sampling stralegy shall be included and evidence must be presented to demanstrale that ihe strategy Is appropriate for
meelting primary project objectives, /e, a description of the:stalistical: method or scientific rationale used to select:sample sites and number o
samples shall e provided o - ) A
33 Sampling/manitoring points for all measurements (/.e., including tocations and aocess:pointﬁs)'s‘hall‘ beidentified

34 Thie frequency of sampling/monitoring events, as well as the numbers for each sample type and/or location shiall be. provided
inciuding QC and resanve samples ) '

35 All measurements (/e., analytical [chemical, microblological assays], ph‘yslcal. and process) shall be identified for each samplé
type or pracess, and project-specific target analytes shall be listed and classified as critical or noncritical in the QAPR.

3.6 " The planned approach (statistical and/or non-statistical) for evaluating project objectives: shall be Included

SECTION 4.0, SAMPLING PROCEDURES

4.1 Whenever pplicable, the method used to.establish steady-state condlitions shall be described

4.2 Known site_ specific factors that may affect sampling/monitaring procédures shiall ba described

4.3 Any site preparation needed prior to sampling'menitoring shall be described

4.4 Each sampling/monitoring procedure to be used shall be d;scussed orreferenced. If compositing or splitting samples, thoge

procedures shall be.described

4.5 , For samples requiring a splitsample féry elther QNQC purposes or for shipment to a differsnt laboratory, the QAPP shall identify
who 1% résponsible forsphitting samples and whure the spiing is per(cimed (e, feld versus-lab).

46 1:sampling/menitoring equipment {s used o coliect critical measurement dsta (4., used tocaleulate the final concentration ofa
eritical parameten), the QAPP shall describe how the sampling equipment is: calibrated the frequency at whichiitis calibrated, and the
acceptance criteria for calibration or calibration verification as appropriate. :

4.7 If samiplingfmonitoring -equipment.is used to collect critical measurement data the ‘QAPP shall describe how cross-contamination
between samples is avoided. ) i b
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4.8 The QAPP shall include a discussion of the procedures to be used to assure that representative samples are'collected

4.9 A list of sample quantities to be collected, and the sample amount required for each analysis, including QC semple anelysis shall
ve specified. ‘ :

4.10 Containers used for sample collection, transport, and storage for each sample lype shall be described
411 Describe how samples are uniquely identified

4.12 Sample preservation methods (e.q., refrigeration acidification, efc.), inciuding specific reagents, equipment; and supplies
required for sample preservation shall be described

4.13 Holding time requirements-shall be noted
4.14 Procedurés for pael;i'ngr anid'shipping’ samplos. shall be described

4.18% Procedhires 1o maintain ‘chaia of_custody (8., custody seals, racords) during transfer from the fleld to the laboralory, in'the:
jaboratory, and among-contractors and subcontractors shall e described to ensure that sample integeity Is maintained

4,16 Sample archival requirements for each relevant organization shall be provided

SECTION 5.0, TESTING AND MEASUREMENT PROTOCOLS

5.1 Each measurémerit method to be used shall'be described indetail or ralarenced Modifications to EPA_approved or similarty .
validated methods shall be specified

5.2 For unproven methods, verification data applicable 1o expected matrices shall-be included in.the QAPP teaning the QAPP bhdﬂ
provide evidence that the. proposed method is capable of achieving the desired performance

5.3 " For measurements which require 8 calibrated system, the QAPP shall include specific calibration procedures applicable to each
project target analyte; and the procedures for verifying. both initial and continuing calibrations(including frequéncy and acceptance cfiteria, and.
cotrective actions to be performed if acceptance criteria are nol met),

SECTION 6.0, QA/QC CHECKS

6.1 At 8 minimum, the QAPP-shallinclude quantitative acceptance criteria for QA objectives associated with accuracy, preczsion
detection Himits, and completenass for critical measurements (procass, physical, ‘and analyuca!, as applicable) for each-matrix;

6.2 Any:additional project-specific QA objectives:shali be presented; inclugding acceptance criteria: This'includes emssuch-asmass
* balance requirements: )

6.3 The specific procedures used to assess all identified QA objectives shall be fully described

6.4 The QAPP shall list and define all other QC checks andor procedures (e.g., blanks, surrogates, controls, eic.) used for the
project, both field and laboratory. ) ‘

6.5 For each specified QC.check or procedure, required frequencies. associated acceptance criteria, and corrective aclions to.be
performed if acceptance criteria are not met shall be included

SECTION 7,0, DATA REPORTING , DATA REDUCTION, AND DATA VALIDATION
74 The reporting requirements (e.g., units, reporing method [wet or dry)) foreach measurement and matrix shail be identified

7.2 The deliverables expected from each organization responsible for figld and faboratory activities shall be.listed
7.3 Data reduction procedures. specific to the project, and also specific to.each organization, shall-be summarized,

7.4 _ Data validation procedures specific o each.organization used to ensure the reporting of accurate project data 10 Internal and
external clienis-shall be summarized

7.5 Data storage requirements for each organization shall be provided

7.6 The product document that will be-prepared for the project shall be specified(é.g., foumal anlicle; final repont, efc.), The contents
of this document can. be referenced to a NHSRC or program-specific. QMP, if appropriate

SECTION 8.0, ASSESSMENTS

8.1 The GAPP shall identify all scheduled audits (4 e., both technicaf system audﬂs [TSAs] and performanca evalualions [PEs])tobe
performed, who will perform these audits, and who will receive the audit reports

B2 Tha QAPP shall provide procedures that are to bie followed that will ensure that necessary cofrective actions will be performad
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8.3 The responsible party(-ies) for implamanting corrective actions shall be identified

SECTION 9.0, REFERENCES ‘
References shall be provided either in the body of the lext as footnotes or in‘a separate section

, Attachment # 2
NHSRC QA
To the Statement of Work
Requirements/Definitions List

EPAs Quality System Website: http:/iwww.epa.qoviguality
EPA’s Requiremonts and Guidance Documents: hitpi//www.epa.gov/quality/ga_docs himl

EPA’s Quality System Website: hitp divwiw.epa.govigualitylgs-docs/rs-final.pdf
In accordance with EPA Order 5360.1 A2, conformance to ANSIASQC E4 must be demanstrated by submitling the qualily documenitation

described herein. All Quality documentation shall be submitted to the Govemment for review. The Govemment will review and return the

quality documentation, with comments, and indicate approval or disapproval. | the quality documantalion is nol approved, it must be revised
10 address all comments and shall be resubmitted to the Government for approval. Work: involving environmental data collection, generation,

use, or faporting shall not commence until the Governient has approve the quality documentation, The Quality Assurance Profect Plan’
(QAPP) shall be submitted to the Governmant at feast thirty (30} days prior to the beginning:of any environmental data gathering or
generation activity In.order to allow sufficlont timo for raviow and revigions to be comploted. ARertha:Government hag ‘approved the-quality
documentation, the Contractor shall also implament it as written-and approved by the Govemment, '

¥ | m Specifications for Extramural Actions -

These requirements typlcally pertain to single project efforts. The fiva specifications are:

n a description of the organization's Quality System (OS) and information regarding how this. QS:1s documented,
communicated and implemented;

(2) an-organizational-chart showing the position of the QA function;

{3) delinoation ofthe authority and.responsibllities of the QA function;

a) the background and experience of the QA personnel who will be assigned to the project; and

{5) the organization's general approach for accomplishing the QA specifications inthe SOW.

NHSRC QA Requirements/Definitions List
Category Level Designations (determines the level of QA required):

D Category | Project - applicable to studies performed to generate. data used for enforcement activitias, litigation; or research project
involving human subjects. The QAPP: shall address all elements listed in “EPA Requiremants for QA Project Plans, EPA QA/R-E,

D Category Il Project - applicable to studies performed to generate data used In suppontof tha{de‘\;felcpmemﬁot(env!rbnmemaj

regutations or standards. The QAPP shall address all elements listad in "EPA Raquirements for: QA Project Plans, EPA QA/R:S,.
[j Category Hl Project - applicable to projects involving applied research or technology evaluations, The QAPP shalladdress:the
applicable sections of “EPA Requirements for QA Project Plans, EPA QA/R-5 as outlined in the NHSRC's QMP: QAPP
requiramenits for the spscific project type-(see below).
D Catagory IV-Project - applicable.to projects. involving basic research or preliminary data gatharing activities,. The. QAPP.shall
address the applicable sactions of "EPA Requirements for QA Project Plans, EPA QAR5 @s outlinad-in the. NHSRC's QMP
OAPF requiremants (or the specific project type (see below).

Project Types:

These outlines of NHSRC's QAPP. Reguiroments for various project types, from Appendix B-of tho NHSRC QMP (sxcopt where
otherwise noted), are condensed from typically applicable sections of R-5 (EPA Requirements for QA Project Plana) and are:
intondod to sorve e a starting point when preparing 8 QAPP, Thesa lists and their format may not fit avery rasearch scanario and
QAPP's must conform to applicable sections of R-5 in a way that fully describes the.research plan and appropriate QA and QC measures (o
ansura that the data are of adequate quality and quanlity fo fit their intended purpose. ‘

Applled Research Prglgct - pertains to a study performed to generate dala to'demonstrate the perdormance of accepled
processes or technologies under defined conditions. These studies:are often pilot-or field-scale. The QAPP shall addrass all
requirements listed in “QAPP Hequirements for Applied Résearch Projects” from Appendix B of the NHSRC QMP.
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Basic Research Project - pertains to a study performed to generale data used to evaluate unproven theories, processes, or
technologies. These studies are often bench-scale. The QAPP shali address-all requirements listed in *QAPP Requirements for
Basic Research Projects” from Appendix B of the NHSRC QMP.

Design, Construction, and/or Operation of Environmental Technology Project - pertaing to environinental technology
designed, constructed-and/or operated by and/or for EPA. The QAPP shall address requirements In the EPA Quality System
document “Guldance on Quality Assurance for Environmental Technology Design, Construction, and Operation™ G-11, at

hitp /vy opa goviauality/QS-does/n 1 final-05.0df.  For additional information, you may refer to Part C of *Specifications:and
Guigelines for Quality Systems for Environmental Data Collection and Environmenial Technology,” ANSIFASQUC E4-1994, Amencan
Soclaty tor Quality Control, Milwaukee, W1, January 1995, ‘

Geospatinl Data Quality Assurance Project - pertains.to data collection; data processing and analysis; and data validation of
geospatial applicalions. The OAPP shall address requirements in the EPA Quality System docurnent *Guidance for Geospalial

Data Cuality Assurance Project Plans” -G-5S at R AW ens. coviouality(OS-docsial-linal- 0. pdl.

Method Development Projécg - partaing 10 situations where there is:no existing standard method, or a:standard method needs to
* be significanily.moditied for-a specilic applicdtion.. The QAPP shall address all requirements listed in "QAPP Requirements for
Mathod Developrment Projects” from Appendix 8 of ithe NHSRG QMP; ‘

Model Development Project - includes all types of mathematical models Including static, dynamic, deterministic, stochastic,
mechanistic, empirical, elc, The QAPP. shall address requirements inthe EPA Quality System document “Guidance for Quality.
Assurance Project Plans for Modeling® G-6M at hito://www.epa.goviquality/Q8:-docs/abm-linal.pdl,

Sampling and Analysis Projact - partains to the.collection and analysia.of samples with no objectives other than ta provide
charactarizailon or monitoring information.. The QAPP shall'address all requirements listed in “QAPP Requirements for Sampling
and Analysis Projects® from. Appendix B of the NHSRC QMP.

Secondary Data Project - peralns to environimental data collected from other sources, by or for EPA, that ara used for purposes
other than thosa priginally intended. Sources may include: literatura. industry survays, compllatinns from computerized databases
and information systems, and compulerized or mathematical models of environmental processes. The QAPP shall address all
requirements listed in “QAPP Requirements for Secondary Data Profacts™ from-Appendix. 8 of the NHSRC QMP.

Software Development and Data Management Project - pertains to soitware development, software/hardware

sysiams davelopmant, databasa dasign and maintenanca, dala validation and vantication systams. The QAPP shall addrass all
requirements listed in“QAPP Requirements:for Software Development Projects” from Appendix B of the NHSRC QMP:

O OoO0oood Ob

Definitions:

Environmental Data - These are any measuremant-or information that describe environmental processes, location, or conditions;-ecelogical-
or healih effects directly from measurements, produced. [rom:software and models, and compiled Trom-othersourcas such as dita-bases or
the Iiterature. For EPA, environmental data inciude. information collected directiy from measurements, producefrom software and models;
and compiled from other sources-such as dala bases or literatuse, ’

Incremental Funding - Incremental funding is partial funding, no new work.

Quality Assurancs (QA) - Quality assurance is a system of management activities to ensure thal a process, ilem, or service is of the type:
and-qualily needed by the customar. 1t'deals with selting policy and running an administrative system of managernent.controls that cover
planning, impfementation, and review of data collaction aclivities and the. use of data in decision making. - Quality assurance is just one partof
a quality system.

Quality Assurance Project Plan (QAPP) - A QAPP I o documont thot doscribes the nocosgaty quality.assurance, quality control, and olher
technical activities that must be implementad 10 ensure’thal the résults of the work perfarmed will satisty the siated pedormance criteria. A
“QAPP documants projanst-specifie Infarmation. '

Quality Control {QC) - Quality control is a technical function that includes all the scienlific precautions, such as calibrations and duplications;
which are needed to acquire data of known and adequaie quality.

Quality Maragement Plan (QMP) - A QMP:is.a.documaent that dascribes an organization’s/program'’s quality system'in terms of the
organizalional structure, policy and procedures, functional responsibilities of managament‘and staff, fines:of aulhorily, and required interfaces
for those planning, Implementing. documenting, and assessing all activities conducted. A QMP' documents the overall organization/program.
and is primarily: applicable to multi-year, multi-project efforts. An organizatio \'g/program’s GMP shall address all elemants lisled in:the
“Requirements for Quality Management.Plans™ In.Appendix B of the NHSRC QMP,

Quality Systeny- A quality:a,yslem is the mqgﬁ; by which an organization manages:ils quality aspects in-a systematic, organized manner and
provides a framework for planning, Implementing, and assessing work performed by an organizationand for camying out required quality
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assyrance and guality control activities.

R-2. EPA Requirements for Quality Management Plans (EPAJ240/8-01/002) March, 2001 hitp:/www.epa.goviquaitviQS-docs) ,«g»gmgglggg;

A-5. EPA Requirements for Quality Management Plans {(EPA/240/B-01/002) March, 2001

Substantive Change - Substantive change:is any change.in.an activity that may alter the quality-of data being used, genarated‘,orjathared.

Technical Lead Person {TLP) - This person i technically responsible for the project. For extramural cortractwork, the TLP is typically. the
contracting officer's representalive (COR). For intsamural work, the. TUP is typically the Principal Investigator. i

Abbreviations:

COR Contracting Officer's Representative IAG interagency Agreement
NHSRC National Homeland Security Research Center QA ‘Cuality Assurance
NRMRL National Risk Management Research Laboratory QAM Quality Assurance Manager
QAID  Cuality Assurance Identification QMP Quality Management.Plan
QAPP  Quality Assurance Project: Plan SOW  Statemantiof Work
as . Quality System CRADA Cooperalive Regearch-& Development-Agreement
TLP Technical Lead Person '
Alfachment #2 to'the Staternent of Work
Ravision 1. March 2006
NHSRC 06/02
Page 7 of 7.
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WORK ASSIGNMENT 3-18
PERFORMANCE WORK STATEMENT

Period of Performance: September 1,2012 to December 30, 2012

Title: Report of the Inter-laboratory validation of a culture- qPCR method to detect E. coli 0157: H7
in water. '

PWS Contract# EP C 10-001, Sections: 3.1 (Testing and Evaluation Process). Sub-sections: 4, S
and 7 (Components of Technology Testing and Evaluation Work Assignment)

I PURPOSE

The purpose of this Work Assignment (WA) is to finalize the report of the study that was performed in
the previous option period to support the inter-laboratory validation of a culture- qPCR method to detect
E. coli O157: H7 in water. The inter-laboratory validation study determined if the method can be
reproduced and repeated for the routine detection of less than 10 cells in un-disinfected ground water by
a number of laboratories using a polymerase chain reaction (PCR) method. In addition, in this period the
method will be tested using instruments other than ABI Sequence Detection System instruments, a phase
-2 study already begun in the previous option period, in order to examine if they give comparable results
to those obtained in an ABI thermocycler. This will increase the usability of the method. Finally, the
draft method will be updated. The intended audience for this project is molecular laboratories
performing work on environmental waters.

This WA supports the mission of EPA’s Office of Water (OW) under EPA’s Strategic Plan GPRA Goal
2 (Clean and Safe Water), Objective 2.1 (Protecting Human Health), Sub-objective 2.1.1 (Water Safe to
Drink).

II. BACKGROUND

In 2009, the US EPA listed Escherichia coli (E. coli)y O157:H7 in the Contaminant Candidate List (CCL)
for regulatory considerations under the 1996 Amendments of the Safe Drinking Water Act. E. coli
0157:H7 has caused several outbreaks in North America. Infection with these bacteria can cause bloody
diarrhea that can ultimately lead to kidney failure and death. The organism can be intentionally
introduced into the water system. Thus it can be a potential threat to water security. Since E. coli
O157:H7 cells, if present in water, will be at very low levels, a sensitive and specific method is needed
to detect them.

EPA has developed a method that can detect less than 10 cells/liter of drinking water using multiplex
qPCR assays. (Environ. Sci. Technol. (2011), 45, 2250-2256). The multiplex qPCR assays target 6
genomic regions within the E. coli 0157:H7 cell and two additional DNA targets as internal controls.
Since PCR can lead to significant false negative and false positive results if performed incorrectly, data
defensibility for environmental samples analyzed using these methods becomes a formidable issue. The
method has undergone a 5 laboratory validation. This validation was successfully performed with the




contractor’s help in work assignment 2-18 under option period 2 and a draft report on the process and
the outcome of validation was developed. In this period a final report will be generated so that other
laboratories may be able to use the protocols, the QA/QC followed, and the variance observed within
and between laboratories, in designing their own protocols and criteria for a qPCR method validation. In
addition, in option period 2, a phase -2 study was begun to understand the compatibility of
thermocyclers, other than ABI thermocyclers, that are able to perform the triplex reactions with the three
fluorescent reporters, FAM, VIC and NED. Study instructions were prepared in option period 2 for this
second phase of validation and initial practice qPCR runs performed using two instruments, Eppendorf
Mastercycler Ep realplex* and BioRad iQ 5, by two new laboratories. In this period the two new
laboratories will perform the final QPCR runs where they will use the DNA extracts generated in phase
1, option period 2, from two (of the five that participated in the validation) laboratories. The contractor
shall submit raw data obtained from the different qPCR assays from the two laboratories, in a tabular
form and develop a summary of the results where Phase 1 and Phase 2 will be statistically compared.
Finally, the method shall be updated with the most recent results and delivered to the EPA WACOR in
both electronic format and hard copy.

III. QUALITY ASSURANCE REQUIREMENTS

Task 1-5 in this WA require the use of primary and/or secondary data. Collection, use and analysis of data
will be identical to the procedures described in the Project-Specific Quality Assurance Project Plan (PQAPP)
completed under Task 1 of WA 2-18, consistent with the Agency’s quality assurance (QA) requirements. The
project specific quality assurance requirements must be addressed in the monthly progress reports as specified
under Task 0, below.

IV.  DETAILED TASK DESCRIPTION

All direction under this WA will be provided as written technical direction from the Work Assignment’
Manager (WACOR). If provided first as verbal technical direction to the contractor, it will be confirmed
in writing within 5 calendar days, with a copy to the Project Officer and the Contracting Officer, and is
subject to the limitations of Contract Clause H.21. Each initial deliverable shall be provided to the EPA
WAM and EPA PO in draft form for review and comment, The contractor shall incorporate WACOR
review comments into revisions of the drafts. All drafts and final reports shall be approved by the
WACOR.

The contractor shall perform the following tasks:
TASK 0: WORK PLAN AND MONTHLY PROGRESS REPORTS
The contractor shall develop a work plan that describes how each task will be carried out. The work plan

is due 20 days after receipt of the approved work assignment and shall include a schedule, staffing plan,
level of effort (LOE), and cost/fee estimate for each task, the contractor’s key assumptions on which
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staffing plan and budget are based, and qualifications of proposed staff. If a subcontractor(s) is proposed
and subcontractors are outside the local metropolitan area, the contractor shall include information on
plans to manage work and contract costs. '

In addition, the contractor shall prepare a statement indicating that this WA is a continuation of EP-C-
10-001 WA 2-18. The workplan shall explain that collection, use and analysis of data in this work
assignment will be identical to the procedures described in the PQAPP completed under task 1 of WA 2-
18. This task also includes monthly progress and financial reports. The monthly progress report shall
indicate, in a separate QA section, whether significant QA issues have been identified and how they are
being resolved. Monthly financial reports shall include a table with the invoice LOE and costs/fee
broken out by the tasks in this WA. The contractor shall immediately notify the Project officer and WA
manager if any changes to the tasks involving the collection and analysis of the data occur and prepare a
new PQAPP. Work on these tasks cannot proceed until the contractor receives notification of the new
PQAPP approval from the PO via e-mail.

In addition, in each monthly progress report, the contractor shall, at the introduction to the discussion of
this WA, discuss actual progress toward achieving the purpose of this WA, including problems
encountered, issues that may need to be resolved, and anticipated timing for completing the goals of the
WA. The contractor shall provide an overview of contract projects, striving to implement efficiencies in
performance when complimentary requirements are issued. The contractor shall assure that duplication
of effort relative to other ongoing or previous WAs under this contract is not occurring.

Deliverables: Work plan, monthly progress and financial reports.

Task 1: REPORT DELIVERY

A final report based on the earlier draft report submitted in option period 2 for the phase 1 studies, will
be reviewed by the EPA WACOR, and comments on this report will be returned to the contractor (if
necessary) for clarification/modification/revision. The contractor shall then provide a final report
addressing all EPA comments and questions.

Deliverable: Final report.

TASK 2: DELIVERY OF RAW DATA FROM PHASE 2

The contractor shall obtain the raw data from the participant laboratories from the Phase 2 laboratories
and provide this information, in an excel spreadsheet, to EPA WACOR. The data shall be presented in

Ct values and difference in Ct values between pre and post enrichment samples.

Deliverable: Raw data from laboratories compiled in spread sheet

TASK 3: DELIVERY OF SUMMARY OF RESULTS COMPARING PHASE 1 AND PHASE 2 STUDY

The contractor shall statistically compare the results from the two phases and submit a summary sheet on
the compatibility of different thermocyclers.




Deliverable: Summary sheet comparing the thermocyclers

TASK 4:

METHOD UPDATE

The contractor shall update the method already developed by the WACOR based on the data obtained
from the interlaboratory validation and shall provide editorial help so that the method is in the EMMC

format.

Deliverable: Updated method

Task 5: The method will be reviewed by three reviewers and the comments will be inserted or answered
by the contractor together with EPA WACOR’s input. s help.

Deliverable: Final method

V. SCHEDULE/DELIVERABLES

Task Number

Product/Action

Due Date

Responsible Party

0

Work Plan

20 days after recelg_ t of WA

Contractor

Submission : of final report -

| 30 days after issuance of WA

Delivery of Raw Data from Phése 2 in tabular

7 days after completlon of Contractor

form study
3 Delivery of summary sheet from phase 2 study | 14 days after TD Contractor

Method Update 15 days after TD Contractor
4
4 Review /Approval of Method 21 days after Method update | EPA/outside reviewers
5 Insert outside reviewer’s comments 10 days after receipt of TD Contractor/EPA
5 Final Method 15 days after receipt of TD EPA/Contractor

VI. REPORTING REQUIREMENTS

Monthly Progress Reports (including a progress evaluation discussion).
Financial Reports.
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STATEMENT OF WORK

Investigation of advanced oxidation processes (AOP) for the treatment and disposal of
drinking water contaminated with toxic chemicals into public sewer (collection) systems

Contract Number EP-C-10-001
WA 3-20

I. TITLE

Investigation of advanced oxidation processes (AOP) for the treatment and disposal of drinking
water contaminated with toxic chemicals into public sewer (collection) systems

I1. PERIOD OF PERFORMANCE

The period of performance for the tasks detailed in this Statement of Work (SOW) shall be from
the date of award through 8/31/2013

II1. BACKGROUND

The EPA’s National Homeland Security Research Center (NHSRC) conducts research to protect,
detect, respond to, and recover from terrorist attacks on the nation’s water and wastewater
infrastructure. The Water Infrastructure Protection Division, conducts research on the treatment
of public drinking water purposely contaminated with toxic industrial chemicals, pesticides, or
chemical warfare agents. The intent is to expeditiously and safely clean up the drinking water
system and get things back to normal operation. As a preferred approach, the contaminated
water would be treated and then discharged to the public sewer system. A potential concern is
that the waste water, although adequately treated to remove the contaminant of human health
concern, will contain hazardous by-products or other constituents toxic to microorganisms used
in the waste water treatment process. On at least two recent occasions, public sewer systems
have refused to accept treated water and it had to be hauled to another location. A contamination
event resulting in thousands of gallons of water will make this infeasible. Sufficient
experimental data must be available to convince local and state officials charged with making
tough decisions on the clean up and disposal of contaminated water in the event of such an
attacks. This data should be aimed at goals of protecting human health while ensuring continuity
of operation of the waste water treatment plant, which is infrastructure critical to both 1)
ensuring sanitation and public health and 2) continuing clean-up operations from the
contamination event.

IV. OBJECTIVE

The objective of this Work Assignment is to increase the scientific understanding of using ozone
with hydrogen peroxide, as well as other AOPs, to break down chemical contaminants to
something relatively nontoxic and suitable for public sewer discharge. Additional knowledge in
this area will be useful to water utilities and other decision-makers in assessing impacts of
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discharge to the sewer treatment plan of water purposefully or accidentally contaminated with
toxic industrial chemicals, pesticides, or chemical warfare agents.

V. SCOPE

This study involves studying the reaction between chemical contaminants of interest and AOPs,
such as ozone with hydrogen peroxide. This research will look at the effectiveness of using
ozone with hydrogen peroxide, as well as other AOPs, to break down the contaminant to
something relatively nontoxic and suitable for public sewer discharge. Suitability for public
sewage discharge will be assessed through testing of the water destined for sewer discharge for
the ability of the potentially discharged water to impact the ability of the microorganism within
the sewage treatment plant to continue to perform their intended function of breaking down
“normal” plant influents.

The studies began under WA-20 in the previous option year of the contract. The studies
progressed slower than anticipated; therefore this WA continues reporting of work completed in
the previous option year, but does not duplicate them. In addition, based on technical
information revealed in the reporting of work completed in the previous option year, this task
adds additional experimentation that does not duplicate prior work to fill in knowledge gaps not
covered by the contaminants previously studied.

VI. TASKS

The Contractor shall respond with a Work Plan within 20 calendar days of the approved
Work Assignment. Content shall be in accordance with terms and conditions of the
contract, :

The Contractor shall perform the following tasks:

Task 1. Develop Study Report based on data collected during previous option period

Within 7 days following the acceptance of this work assignment, the Contractor shall develop a
draft study report, in Microsoft Word, and deliver the draft to the EPA Work Assignment
Contracting Officer Representative (WACOR) for review. EPA will review the draft and
provide any comments and changes within 7 days. The Contractor shall incorporate any changes
and deliver a final report within 7 days following receipt of EPA comments. The Contractor
shall also deliver all experimental data to EPA in electronic format (i.e., Excel or Excel-readable
format) along with the final report.

This draft study report is intended to summarize findings of the work conducted under the first
option period, which should inform later tasks in this WA. It is anticipated that content from the
study report generated in this Task 1 will be directly useful for development of the Study Report
in Task 5. The contractor shall receive technical direction from EPA as to the level of detail in
the study report in task 1.
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Task 2. Propose a Study Design for Conducting AOP experiments.

Within 7 days of the completion of Task 1, the the Contractor shall develop and submit for EPA
WACOR approval a proposed plan for conducting the additional experiments suggested by the
results of Task 1. This may involve experimentation with additional contaminants to fill in
knowledge gaps not covered by the contaminants previously studied. It may also involve
evaluation of an additional AOP technology. For costing purposes, the contractor s shall assume
that the level of effort is equivalent to evaluation of an additional AOP technology using the
QAPP utilized for experiments in the previous option period. :

EPA will review the plan and return comments within 7 days following submission to the EPA
WACOR. The Contractor shall incorporate EPA comments into a final plan within 7 days
following receipt of EPA comments for EPA approval.

Task 3. Prepare Quality Assurance Project Plan

The Contractor shall develop data quality objectives, which in turn shall serve as the basis for the
quality assurance plan. The EPA WACOR will provide technical direction (via Technical
Direction Memorandum) to the Contractor when clarification or direction is necessary. The
Contractor shall prepare a Quality Assurance Project Plan (QAPP) that complies with all
requirements delineated under “Quality Assurance” below. It is anticipated that the QAPP
prepared for work during the previous option period can be modified with minimal effort.

Task 4. Perform AOP experiments, including SPMPT testing.

Within 60 days following EPA approval of the study design developed under Task 2, the
Contractor shall perform the studies to determine the ability of the AOPs to meeting criteria for
acceptance by wastewater treatment plans, as described by the QAPP from the previous option
year’s effort. ’

Task S. Develop Study Report for additional work

Within 15 days following completion of Task 4, the Contractor shall develop a draft study report,
in Microsoft Word, and deliver the draft to the EPA WACOR for review. This study report may
be a revision of the study report developed in Task 1 (i.e. inserting the new chemicals or AOP
technology), or it may be a separate depending on nature of revisions to the study design in Task
2, and which is of greatest value both scientifically and economically. Accordingly, the '
contractor shall receive technical direction from EPA before deciding on a format of the report.
EPA will review the draft and provide any comments and changes within 15 days. The
Contractor shall incorporate any changes and deliver a final report within 15 days following
receipt of EPA comments. The Contractor shall also deliver all experimental data to EPA in
electronic format (i.e., Word) along with the final report.




In addition to discussing experimental results, the study report shall include a “how-to” section
that describes how an interested party would implement AOP in a field operation, including
description of available commercial equipment, along with operational considerations. The
Contractor shall draw upon the information uncovered during the literature review task
conducted in the previous option period regarding commercially available equipment, as well as
operational considerations revealed from the laboratory work. Thus, it is anticipated that the
Contractor shall already possess most of the required information for this report. This “how-to”
sections shall be presented as a stand-alone section or appendix. It is not anticipated that this
will be more than 10 pages of text, not including figures.

DELIVERABLE SCHEDULE

Task 1. Within 7 days following approval of the Work Plan.

Task 2. Within 7 days of completion of Task 1.

Task 3. Revise QAPP within 7 days of Task 2.

Task 4. Study performed to generate data regarding the acceptability of AOP treated
contaminated water samples to wastewater utilities with 60 days of EPA approval of
revised QAPVP.

Task 5. Draft study report within 15 days following completion of Task 4 and final report

within 15 days following EPA approval of the draft report and no later than August 31,
2013.

REPORTING REQUIREMENTS

On a bi-monthly basis for the duration of the project, the Contractor shall submit in electronic
format (e.g. Word, PDf, and Email) a status report summarizing technical progress, problems
encountered, and budget expended to date.

QUALITY ASSURANCE

The contractor shall comply with all requirements as delineated on the “Quality Assurance
Planning Requirements Form (QARF)” included with this extramural action, see attachment #1
and #2. The contractor shall prepare a QAPP in accordance with http://www.epa.gov/quality/qs-
docs/r5-final.pdf or based on the type of research that is being conducted. For guidance on

prepgring a research-specific QAPP, the preparer should refer to the project specific
requirements provided in NHSRC’s QMP. The QAPP must be approved prior to the start of any
laboratory work. Additional information related to QA requirements can be found at
WWwWw.epa.gov/quality.
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L PERIOD OF PERFORMANCE
The period of performance for the tasks detailed in this Statement of Work (SOW) shall be from
the date of issuance through August 31, 2013.

II. SUMMARY OF OBJECTIVES

The current recommendation for radioactively contaminated clothing is to take the clothing off
and bag it. It is unknown exactly how effective washing is for removing RDD contamination
from clothing items and perhaps, more importantly, the impacts of the general public knowingly
or unknowingly washing their contaminated clothing are not characterized. The objective of this
work is specifically to determine the efficacy of washing for removal of RDD contamination
(focus on Cs137C1 RDD) and determine the fate of this Cs137 contamination after washing. The
amount of Cs137 that exits the washer and is dumped into the wastewater will also be
determined. This work is builds upon a previous effort to evaluate the fate of Cs137 so the test
methods, protocols, as well as the previously approved Quality Assurance Project Plans (QAPP),
and previously used facilities are applicable to this Statement of Work. It is anticipated that
these previously developed products will be used or adapted to the greatest extent possible.
Modifications in detection methods may be necessary due to the introduction of new test
materials (bulky items in addition to swatches) which will necessitate different measurement
methodologies.

The following will be measured using a top loader washing machine:

0 The activity of the clothing items before and after placing in the washer
0 The activity of the water leaving the washer,
0 The activity of the washer components after all of the tests are complete.

EPA emergency responders will use these data to construct self help guidance for the general
public.

ITII. BACKGROUND

The U.S. Environmental Protection Agency (EPA) is the agency responsible for environmental
cleanup after the release of a radiological dispersal device. It’s Office of Research and
Development National Homeland Research Center is therefore tasked to perform scientific
studies to inform this cleanup. One aspect of this cleanup is recommendations for the general
public. This study will inform these recommendations that are related to the laundering of
clothing and other porous soft surfaces.

IV. TECHNICAL APPROACH

The Contractor shall adapt existing test methods, protocols, and shall quantify the activity of the
clothing items before and after they are placed in the washer as well as the activity of the water
leaving the washer. The Contractor shall also determine the activity of the washer components
after all of the tests are complete. Some of the tasks listed above were completed during the
previous option period. These tasks are provided for informational purposes only and will be
noted and the text is italicized.




V. TASKS
TAsk CI: AMENDMENT OF THE APPROVED QAPP PLAN (COMPLETED)
The contractor shall comply with all requirements as delineated on the “Quality
Assurance Planning Requirements Form (QARF)” included with this extramural
action, see attachment #1 and #2. The contractor shall amend the existing QAPP
“Quality Assurance Project Plan for Assessment of the Fate of
RDD Contamination after Laundering of Soft Porous Materials” in accordance with
http.//'www.epa. gov/quality/qs-docs/rS-final. pdf based on the type of research that is
being conducted. For guidance on preparing a research-specific QAPP, the preparer
should refer to the project specific requirements provided in NHSRC'’s QMP. The
QAPP must be approved by EPA prior to the start of any laboratory work.
Additional information related to QA requirements can be found at
www.epa.gov/quality.

The draft QAPP amendment will be reviewed by the EPA WAM and the EPA Quality
Assurance Manager. The contractor shall respond to comments and submit the
QAPP for final approval to the EPA WAM and EPA Quality Assurance Manager.
The amended QAPP, including any amendments, shall be approved by the EPA in
writing (e.g., signature on the approval page) prior to the start of any work.

Task C2: DEVELOPMENT OF DETECTION METHOD FOR THE BULKY SOFT POROUS
SURFACES (COMPLETED) '

The Contractor shall propose the method that will be used to contaminate and
characterize the 12 by 12 inch portions of bulky item (item TBD by EPA WAM) both
before and after deposition of the contamination (at a minimum the characteristics,
distribution, and amount of contamination), and after the swatches of materials have
been laundered. '

TASK C3: TECHNOLOGY TESTING WASHING - EXECUTION

TASK C3.1 Test Sample Preparation (COMPLETED)

The contractor shall obtain 6 by 6 inch swatches of soft porous materials (cotton and
polyester). The EPA WAM will provide the specifications of these materials to the
contractor. The contractor shall also procure bulky item (exact specifications will be
provided by the EPA WAM via TDM) and cut it into 12 by 12 inch sections.

Task C3.2 Contamination of Test Coupons

All test coupons (5) and positive control coupons (2) shall be contaminated with
Cs137Cl in the horizontal orientation. These coupons shall be allowed to sit for as
long as necessary for the surface to dry.

Task C3.3 Measurement of Cesium Activity on the Test Coupons

Activities on the positive control coupons and the test coupons shall be measured
before and after laundering with the top loader washing machine. The measured

activities from the positive control coupons and the test coupons shall be used to




calculate the decontamination factor. The cbntractor shall also measure the activities
of the 5 procedural blanks before and after they are washed with the test coupons.

Task C3.4 Decontamination Technology Evaluation — Washing Without Detergent
(COMPLETED)

The contractor shall launder 5 polyester test coupons with a blank coupon of the
polyester without detergent using the cold rinse/cold wash cycle (this yields 1
procedural blank per each test swatch — 5 total). The activity remaining on the test
swatches and the activity of the wash water shall be measured for each test replicate.

Task C3.5 Decontamination Technology Evaluation — Cross Contamination

The contractor shall launder each of the 5 test coupons with a blank coupon of the
same material to determine cross contamination (this yields 1 procedural blank per
each test swatch — 5 total). In addition to these swatches, the contractor shall place
two T-shirts and two pairs of jeans in with the contaminated swatch. The contractor
shall do this for the remaining test matrix which is outlined below in Table 1.
Between the tests a blank cotton swatch will be washed in the washer to assess cross
contamination. All tests will be completed using detergent (exact detergent will be
determined by the EPA WAM). The activity remaining on the test swatches and the
activity of the wash water shall be measured for each test replicate.

Table 1: Remaining test matrix for cross contamination testing.

Material/ Wash/Rinse Other Test Positive | Procedural| Machine
Swatch Size | Temperature Condition | Swatches| Control Blank Blank
Polyester/ Cold/Cold Detergent; 5 2 S 1
6x6 in include other
clothing

Task C3.6 Decontamination Technology Evaluation — Fate of Cesium During
Laundering of Bulky Items

The contractor shall launder each of the 5 replicate bulky items (12 by 12 inch
sections cut from the bulky item) with a blank replicate item of the same material to
determine cross contamination (this yields 1 procedural blank per each test swatch — 5
total) for two different bulky item types (outlined in Table 2). All tests will be
completed using detergent (exact detergent will be determined by the EPA WAM).
The activity remaining on the test swatches and the activity of the wash water shall be
measured for each test replicate. After all of these tests are completed (Tasks C3.3-
tasks C3.5) the contractor shall measure the activity of the washer components.




Table 2. Remaining test matrix for bulky material testing.

Material/ Wash/Rinse Other Test Positive | Procedural| Machine
Swatch Size | Temperature Condition | Swatches| Control Blank Blank
Cotton bulky/ | Cold/Cold Detergent S 1 5 1
comforter

12x12 in

Cotton bulky | Cold/Cold Detergent 5 1 5 1
towel/

12x12 in

TASK C4: FINAL REPORT

The Contractor shall perform data analysis to determine individual and average -
decontamination factors for each of the materials. The contractor shall also provide a
technical report in accordance with EPA/ORD technical report requirements which
shall document the results of Task C3, including all data generated. This report can
use the introduction and much of the experimental section of the previously
completed report.




V1. DELIVERABLE SCHEDULE

1.

On a monthly basis for the duration of the project, the contractor shall submit, in
electronic format, progress reports summarizing technical progress, problems
encountered, monthly and cumulative financial expenditures, and cost and
schedule variance.

Bi-weekly conference calls shall be established between the EPA WAM and the
contractor project officer during construction of the QAPP and once experimental
work has commenced. During these conference calls the contractor shall report
on progress made in the project and any technical issues encountered in
implementation of the test plan.

Within 30 working days of the issuance of this work assignment, a Quality
Assurance Project Plan (QAPP) shall be provided to the EPA, in both electronic
format (Microsoft Word, and Adobe), for Task C1-3. The EPA WAM will then
coordinate peer and EPA QA review of the QAPPs. The contractor shall then
address any comments resulting from these reviews within 30 working days of
receipt of the comments. The contractor shall then provide a final copy of the
QAPP both in electronic and hard copy for EPA Approval. Work covered in this
contract shall not begin until the QAPP has been approved by the EPA Quality
Assurance Manager. The QAPPs shall contain work plans detailing how the
experiments will be run and include a timetable for task completion. The
contractor shall adhere to QA requirements as delineated in “Attachment #1 and
2" to this SOW. (COMPLETED)

Transfer of project data (including raw data) shall occur at the conclusion of the
work assignment which is scheduled for August 31, 2013.

A technical report shall be submitted within 8 weeks after the completion of the
testing in Task C1-3 and no later than August 31, 2013.

VII. REPORTING REQUIREMENTS

1.

Data generated as a result of this effort shall be shared with the EPA WAM for
internal EPA use. ‘

Laboratory data shall be transferred electronically to the EPA WAM after the
conclusion of each task.

The technical report generated under this Work Assignment shall be subject to
one internal EPA review and one external review.

Products generated under this Statement of Work shall conform to the
requirements of EPA's Handbook for Preparing Office of Research and




Development Reports (EPA/800/K-95/002). Substantive portions of this
handbook can be found at www.epa.gov/nhsrc under the policy and guidance tab.

. Prior to submission of the technical report, all of the data shall be provided to the

EPA WAM in electronic format, specifically Microsoft Excel® spreadsheets.
The data contained in these spreadsheets shall be presented and annotated so as to
be readily understandable to a wide audience.

. Copies of any internal audit reports and responses shall be sent to the EPA WAM

in a timely fashion. The WAM and EPA Quality Assurance Manager shall be
immediately notified of any critical findings.

. The contractor shall document all data analyses including statistical models and

related assumptions.
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L PERIOD OF PERFORMANCE
The period of performance for the tasks detailed in this Statement of Work (SOW) shall be from
date of issuance through August 30, 2013.

IL. SUMMARY OF OBJECTIVES

The current recommendation for radioactively contaminated clothing is to take the clothing off
and bag it. It is unknown exactly how effective washing is for removing RDD contamination
from clothing items and perhaps, more importantly, the impacts of the general public knowingly
or unknowingly washing their contaminated clothing are not characterized. The objective of this
work is specifically to determine the efficacy of washing for removal of RDD contamination
(focus on Cs137Cl RDD) and determine the fate of this Cs137 contamination after washing. The
amount of Cs137 that exits the washer and is dumped into the wastewater will also be
determined. This work is builds upon a previous effort to evaluate the fate of Cs137 so the test
methods, protocols, as well as the previously approved Quality Assurance Project Plans (QAPP),
and previously used facilities are applicable to this Statement of Work. It is anticipated that
these previously developed products shall be used or adapted to the greatest extent possible.
Modifications in detection methods may be necessary due to the introduction of new test
materials (bulky items in addition to swatches) which will necessitate different measurement
methodologies.

The following shall be measured using a top loader washing machine:

0 The activity of the clothing items before and after placing in the washer,
0 The activity of the water leaving the washer,
) The activity of the washer components after all of the tests are complete.

EPA emergency responders will use these data to construct self help guidance for the general
public.

III. BACKGROUND

The U.S. Environmental Protection Agency (EPA) is the agency responsible for environmental
cleanup after the release of a radiological dispersal device. It’s Office of Research and
Development National Homeland Research Center is therefore tasked to perform scientific
studies to inform this cleanup. One aspect of this cleanup is recommendations for the general
public. This study shall inform these recommendations that are related to the laundering of
clothing and other porous soft surfaces. '

IV. TECHNICAL APPROACH

The Contractor shall adapt existing test methods, protocols, and shall quantify the activity of the
clothing items before and after they are placed in the washer as well as the activity of the water
leaving the washer. The Contractor shall also determine the activity of the washer components
after all of the tests are complete. Some of the tasks listed above were completed during the
previous option period. These tasks will be noted and the text is italicized.




V. TASKS

TASK C5: DEVELOP PRESENTATION FOR 2013 DECONTAMINATION CONFERENCE
The Contractor shall draft a slide presentation for the 2013 Decontamination
Conference. This presentation shall include synthesis of the results from this project.
A draft of the presentation is due 1 month from award of this new task. A final
presentation shall be due 8 weeks after award of this new task.




VI. DELIVERABLE SCHEDULE

1. Deliver a draft presentation for the Decontamination Conference 4 weeks from
award of this new task. A final presentation shall be due 8 weeks after award of
this new task.

2. Monthly progress reports and biweekly calls are not required for this task. The
Contractor shall only submit financial reports for this task.

VII. REPORTING REQUIREMENTS

1. Products generated under this SOW shall conform to the requirements of EPA's
Handbook for Preparing Office of Research and Development Reports
(EPA/800/K-95/002).  Substantive portions of this handbook can be found at
www.epa.gov/nhsrc under the policy and guidance tab.
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STATEMENT OF WORK
Contract EP-C-10-001

Work Assignment 3-23

I. TITLE
Methyl Bromide Decontamination of Materials Contaminated with Anthrax

II. PERIOD OF PERFORMANCE ‘
The period of performance for the tasks detailed in this Statement of Work (SOW)
shall be from award date - August 31, 2013.

III. SUMMARY OF OBJECTIVES

This work will provide data on the effectiveness of methyl bromide (MeBr) to inactivate
B. anthracis spores on a number of materials, at ambient temperature and relative
humidity (RH).

IV. RELEVANCE

The results of these tests will provide the decontamination technology user and
stakeholder with high quality, peer-reviewed data on the effectiveness of MeBr to
decontaminate a number of indoor and outdoor materials contaminated with B. anthracis
spores and a surrogate. Tests will be conducted at typical room temperature and room
RH. The results of the work will be made available to the homeland security and
emergency response community through published reports, journal papers, and/or
conference presentations/proceedings. The information will also be used to develop
guidance documents pertaining to specific threat agents and release scenarios.

V. BACKGROUND

The U.S. Environmental Protection Agency (EPA) has the responsibility for protecting
human health and the environment from accidental and intentional releases of hazardous
and toxic materials. According to Homeland Security Presidential Directive 10 (HSPD-
10), the EPA is tasked with developing strategies, guidelines, and plans for
decontamination of persons, equipment, and facilities following a biological weapons
attack. In response to this directive, the EPA Office of Research and Development
(ORD) National Homeland Security Research Center’s (NHSRC) Decontamination and
Consequence Management Division (DCMD) is investigating methods and technologies
for the inactivation of spores (e.g., Bacillus anthracis Ames) on materials/surfaces. This
work will build on the decontamination studies that have already been conducted.

VI. SCOPE

The primary purpose of the study is to investigate the use of MeBr fumigation to
inactivate anthrax spores. Sufficient replicates, blanks, and positive controls shall be
used, consistent with standard microbiological and quality assurance procedures, past
work conducted by the contractor, and studies being currently conducted by the
contractor.




VII. TECHNICAL APPROACH

For each decontamination test, the effort shall include the recovery of viable agent from
each material before (positive control) and after decontamination. Five replicates for
each agent-material combination shall be included in each experiment. All experiments
described below shall be approved by the EPA Work Assignment Contracting Officer
Representative (WACOR) prior to commencement. Test and analytical methods shall be
adopted from past or on-going efforts, in technical consultation with the WACOR.

VIIIL. TASKS
The Contractor shall perform the following tasks:

L.

Provide a contractor Work Plan in accordance with the terms and conditions of
the contract.

Prepare an amendment to the Quality Assurance Project Plan (QAPP) that was
developed under WA 2-01 (Decontamination of Soil Contaminated with B.
anthracis) for the experiments listed in this Statement of Work. Microbiological
procedures, coupons, and measurement of temperature, RH, and MeBr fumigant
concentrations, etc. shall be consistent with procedures used under previous
projects with EPA.

The contractor shall build and test the experimental chamber that will be used for
the testing described in this Work Assignment (WA). The chamber shall be
capable of maintaining temperature, relative humidity, and methyl bromide
concentrations as descdribed in this WA. The chamber shall be designed to allow

for automated control and measurement for extended time periods.

Conduct experiments to quantitatively determine the effectiveness (log reduction)
of inactivating B. anthracis (Ames strain) on six materials using MeBr gas. The
materials for testing shall be selected in technical consultation with the WACOR
at the time of developing the QAPP amendment (Task 2), and may include such
indoor and outdoor materials such as the ceiling tile, carpet, glass, painted
wallboard, wood, and concrete. Three to four MeBr concentrations shall be
tested, with 4-5 different elapsed times. Elapsed times may be as long as 48 hours
or more. The majority of tests shall be conducted at ambient temperature, with
RH controlled to a low level, such as 45%. However, a few tests may be
conducted at alternate RH and T. A total of 20 runs (number of concentrations
tested x number of elapsed times tested x number of environmental conditions [T
and RH levels]) shall be assumed for developing the work plan estimate.

Conduct the same matrix of experiments as described in Task 4, but using a
surrogate spore forming microorganism such as Bacillus subtilis or B. atrophaeus.
If feasible, experiments using B anthracis described in Task 4 may be conducted
simultaneously in same test chamber as surrogate organism. Biological indicators
(BIs) shall also be included in the tests with B. anthracis. The selection of Bls
shall be conducted in technical consultation with the WACOR.



6. Tests shall include a sufficient number of replicates, positive controls, and blanks
- consistent with previous projects.

7. Prepare three drafts of a test report (a draft for WACOR review and approval; a
revised draft for peer and QA review; and a final) which shall include the test
conditions, methods, quality assurance, and results of the tests conducted per the
requirements of this SOW. The report shall conform to the requirements of EPA's
Handbook for Preparing Office of Research and Development Reports
(EPA/800/K-95/002). Substantive portions of this handbook can be found at
www.epa.gov/nhsrc under the policy and guidance tab.

IX. QUALITY ASSURANCE

The contractor shall comply with all requirements as delineated on the “Quality
Assurance Planning Requirements Form (QARF)” included with this extramural action;
see attachment #1 and #2. The contractor shall prepare a QAPP in accordance with
http://www.epa.gov/quality/qs-docs/r5-final.pdf or based on the type of research that is
being conducted. For guidance on preparing a research-specific QAPP, the preparer
should refer to the project specific requirements provided in NHSRC’s QMP. The QAPP
shall be approved prior to the start of any laboratory work. Additional information
related to QA requirements can be found at www.epa.gov/quality.

X. DELIVERABLE SCHEDULE
1. Transfer of project data shall occur via electronic mail at the conclusion of each
test. These data shall include, where appropriate, fumigant level, temperature, RH,
and viable organism counts for test and control coupons.

Task Begin date Completion Date

1 Upon receipt of WA approval IAW contract terms and conditions

2 As soon as possible 1 month after begin date

3 As soon as possible 1 month after begin date

4 Completion of Task 3 7 months after start of experiments
under this task

5 Simultaneous with Task 4 7 months after start of experiments
under this task

6 As soon as possible Final draft of report due no later than
August 31 2013.




NHSRC QUALITY ASSURANCE REQUIREMENTS FORM
Attachment 1 to the Statement of Work

I GENERAL INFORMATION

Title: Methy! Bromide Decontamination of Materials Contaminated with An'thrax

Description: Parametric tests wil be conducted at low T and RH

Project ID: C.2.3.1.3

Status: Original

Number Ammended: '

QA Category: m

Action Typae: Extramurat

Peer Review Category: v

Security Classification: Unclassified

Project Type: Applied Research

QAPP Status 1: Existing QAPP

QAPP Status 2: Not Applicable

QAPP Status 3: Not Applicable

Vehicle Status: Existing Vehicle

Vehicle Type: Vehicle Number: EP-C-10-001
Work Assignment Number: N/A
Delivery/Task Order Number; N/A
Modification Number: N/A?
Other: N/A

If you are processing an IAG or CRADA, the responsibliity for QA must be negotiated within the agreement, The
TLPs in consuitation with the QAMSs In the various organizations must agree on, and document, which organization will
take the lead for QA, the names of the QAM and TLP from each organization, and the QA requirements that will be
adhered to during the agreement. Include this info in the IJAG/CRADA package.

I1 SCOPE OF WORK

Yes Does the Statement of Work contain the appropriate QA language?

The awardee shall comply with all requirements as delineated on the "Quality Assurance Planning Requirements
Form (QARF)" included with this extramural action. The contractor shall prepare a QAPP in accordance with the
R-2 and R-5 and/or the attachments providad with the SOW. The QAPP must be approved prior to the start of
any work. Additional information related to QA requirements can be found at

http://www.epa.gov/quality/qs-docs/r5-final, pdf

Yes Does this extramural action involve the collection, generation, use, and/or reporting of environmental data; the
design, construction, and operation of environmental technologies; or development of software, models, or

methods?

(If "No” then skip to Section IV, and sign. the form.)

No Will the SOW or any subsequent work assignments or task orders involve any cross-organizational efforts

within EPA?

Yes Has a QAPP already been approved for the activities specified in the SOW?
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Provide the title, date or revision number, and date of QA approval:
Decontamination of Soll Contaminated with B, anthracis, 11/17/11, 11/21/11
Does the QAPP require any revision by the contractor>™

Amendment(s) wlill be needed

- No Is an applicable QAP in the prooess of being prepared, revised, orapprovedhvﬁ?ﬂ\pawnnelformwnuse
by the contractor? (QA approval must beobhined before the contractor can start work.)

** The term “contractor” applies loosely here, such that as applicable, this term can also mean “awardec”,
“eooperator” and/or ‘gramtee”. Likewise, the term “contract” includes “agreements" and other vehicles. 7

XII QA DOCUMENTATION OFTIONS

Al documentation specified under "Other” must be defined in the NHSRC Quality Management Plan and be consistent
with requirements defined in EPA Manual 5360 AL, For all items checked below, there must be adeguate Information In
the SOW (or its appendices) for the offemr to deveiop this documentnuon wnsre appucab!e. reference a specific

section of the SOW, (R-2 refers to (EPA/240/8-01/002,
03/20/01) and R-5 refers to EPA R [ty Asg R (EPA/ZW/E—OI/OOJ,
03/20/01), Coples of these documentx am available at httn:, 0 §)

After Awerd Documentation
rR2 Documentation of an organization’s Quality System. QMP developed in accordance with:

R2 and RS Combined documentation of an organization’s Quality System and application of QA and
QC to the single project covered by the contract: Developed In accordance with:

RS Documentation of the appﬁcaﬁon of QA and QC activities to appiicable project(s).
Developed In accordance with;

Programmatlc QA Project Plan with supplements for each specific pmject, developed in
accordance with:

Existing documentation of the application of QA and QC activities will ba used:

IV SIGNATURE BLOCK

The signatures below verify that the Statement of Work (SOW) has been reviewed to ascertain the riecessary QA and
QC activities required to comply with EPA Order 5360.1 A2, that the COR understands these requiremeants, and that the
COR will ensure that the quality irements indicated on the previous pages of this form are incorporated into all
associated SOWs, (Sign/date w, obtain a concurrence signature from the QA Staff, and submit the form along

with the other extramural documentation.)

‘t\’L 4\ 'b@lmnm VA, Mﬂ/’v{/}/ﬁ& ‘%{Q\H@\

Jog Wi : 09/24/2012 09/24/2012
NHSRC-DEMD Technical Lead Person Date - QA Staff Member Date

o~

QAPP REQUIREMENTS FOR APPLIED RESEARCH PROJECTS
{from Appendix B of the NHSRC QMP)
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An applied research project is a study to demonstrate the performance of technologies under defined conditions. These studies are often pliot-
or field~-scale. The following requirements should be addressed as applicable. :

SECTION 0.0, APPROVAL BY PROJECT PARTICIPANTS

The EPA Technical Lead Person (TLP) shall be respansile for obtaining signatures of appropriate project participants on the signature
page of the QA plan, documenting agreement to project objectives and the approach for evaluating these objectives.

A distribution list shall be provided to facilltate the distribution of the most recent current version of the QAPP to all the principal project
participants.

SECTION 1.0, PROJECT DESCRIPTION AND OBJECTIVES

14 The prpose of study shall be clearly stated.

1.2 The process, site, facllity, and/or environmental system to be tested shall be described.

1.3 Project objectives shall be clearly stated and identlfied as primary or non-primary.

SECTION 2.0, PROJECT ORGANIZATION '

2.1 Key points of contact for each organtzation invoived in the project shall be identified. '

2.2 All QA Managers and thelr relationship In the organizations (1e., location within each organization) shall be identifled with

avidence that the QA Manager is independent of project management.

23 _ Responsibilities of ail other project participants and their relationship to other project participants shall be identified, meaning that
organizations responsible for planning, coordination, sample collection, sample custody, measurements ({e., analytical, physical, and process),
data reduction, data vaiidation, and report preparation shall be clearly identified. ’

SECTION 3.0, EXPERIMENTAL APPROACH

31 The general approach and the test conditions for each experimental phase shali be provided. The statlstical methods that will be.
used to evalyate the data (/.e., ANOVA, or summary statistics) shoukd be identifiad.

(NOTE: As deemed appropriate to the project by the TLP, the information requested in Sections 3.2, 3.3, and 3.4 may be presented here or in
Section 4; the information requested in Sections 3.5 may be presented here ar in Section 5; and the information requested In Sections 3.6 may
be presented here or in Section 7.)

3.2 The sampling strategy shall be included and evidence must be presented to demonstrate that the strategy is appropriate for
meeting primary projact objectives, /.., a description of the statistical method or scientific rationale used to select sample sites and number of
samples shall be provided. i

33 Sampling/monitoring points for all measurements (/e., including locations and access polﬁts) shali be identified,

3.4 The frequency of sampling/monitoring avents, as wall as the humbers for each sample type and/or location shall be provided,
inchuding QC and reserve samples, .

3.5 All measurements (/e., analytical [chemlcal.'microbiologlcal, assays], physical, and process) shall be identified for each sampie
type or process, and project-specific target analytes shall be listed and classified as critical or noncritical in the QAPP.

3.6 The planned approach (statistical and/or non-statistical) for evaluating project objectives shall be included.

SECTION 4.0, SAMPLING PROCEDURES

4.1 Whenever applicable, the method used to establish steady-state conditions shall be described.

42 Known site_specific factors that mey affect sampling/monitoring procedures shall be described.

43 Any site preparation neadéd prior to sampling/monttoring shall be described.

44 Each sampling/monitaring procedure to be used shall be discussed or rafafenoed. If compositing or splitting samplas, those

procedures shall ba described.

45 For samples requiring a split sample for either QA/QC purposes or for shipment to a different laboratory, the QAPP shall identify
who Is responsible for spiitting samples, and where the splitting is performed (6.¢., fleid versus lab).

48 If sampling/menitoring equipment i used to collect critical measurement data (/e,, used to calculate the final concentration of a
critical parameter), the QAPP shall describe how the sampling equipment is calibrated, the frequency at which it is calibrated, and the
acceptance criteria for calibration or calibretion verification, as appropriate. '

47 I sampling/monitoring equipment is used 1o collect critical measurement data, the QAPP shall describe how cross-contamination
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between samples Is avoided.

48 The QAPP shall include a discussion of the procedures to be used to assure that representative samples gre collected,

4.9 A list of sample gquantities to be collected, and the sample amount required for each analysis, including QC sample analysis, shall
be specified,

410 Containers used for sample collection, transport, and storage for each sample type shall be described.

411 Describe how samples are uniquely identified.

4.12 Sample preservation methods (e.g., refrigeration, acidification, etc.), inciuding specific reagents, equipment, and supplies
required for sample preservation shall be described.

4.13 Holding time requirements shall be noted.

4,14 Procedures for packing and shipping samples shall be described.

4.18% Procedures to maintain chain_of_custody (e.g., custody seals, records) during transfer from the fiald to the laboratory, In the
faboratory, and among contractors and subcontractors shall be deseribed to ensure that sample integrity Is maintained,

4,16 Sample archival requirements for each relevant organization shall be provided.

SECTION 8.0, TESTING AND MEASUREMENT PROTOCOLS

51 Each measurement method to be used shall be described in detall or referenced. Madifications to EPA_approved or similarly
validated methods shall be specified.

5.2 For unproven methads, vertfication data applicable to expected matrices shall be included in the QAPP meaning the QAPP shall
provide evidence that the proposed method is capable of achieving the desired performance.,

53 For measurements which require a calibrated system, the QAPP shall include specific callbration procedures applicable to each

project target analyte, and the procedures for veritying both initial and continuing calibretions (including frequency and acceptance criteria, and
corrective actions 1o be performed if acceptance criteria are not met).

SECTION 8.0, QA/QC CHECKS

6.1 At a minimum, the QAPP shall Include quantitative acceptance criteria for QA objectives associated with accuracy, precision,
detection imks, and completeness for critical measurements (process, physical, and analytical, as applicable) for each matrix.

62 Any additional project-specific QA objectives shall ba prasented, including acceptance criterla. This includes tems such as mass
balance requirements. ,

6.3 The specific procedures used to assess all identified QA objectives shall be fully described.

64 The QAPP shall Est and define all other QC checks and/or procedures (e.g., blanks, surrogates, controls, elc.) used for the

project, both field and laboratory.

6.5 For each specified QC check or pracedure, required frequencies, associated acceptance criterla, and corrective actions to be
performed |f accaptance criteria are not met shall be included.

SECTION 7.0, DATA REPORTING, DATA REDUCTION, AND DATA VALIDATION

71 ' The reporting requirements (e.g., units, reporting method (wet or dry]) for each measurement and matrix shall be identified.

7.2 The deliverables expected from each organization responsibla for field and laboratory activities shall be listed.

7.3 Data reduction procedures specific to the project, and also specific to each organization, shall be summarized.

74 Data validation procedures specific to each organization used to ensure the reporting of accurate project data to Intemal and
exteral clients shall be summarized. ' ‘

75 Dsta storage requirements for each organtzation shall be provided.

76 The product document thiat will be prepaned for the project shall be specified (#.., journal article, final report, ec.). The contents

of this document can be refarenced to a NHSRC or program-specific QMP, i appropriate.
SECTION 8.0, ASSESSMENTS

8.1 The QAPP shall identify all schedulad audits (/.e., both technical system audits [TSAs] and performance evaluations [PEs]) to be
performed, who will perform these audits, and who will receive the audit repons.
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8.2 The QAPP shall provide procedures that are to be followed that will ensure that necessary corrective actions will be performad.
83 The responsible party(-ies) for implementing comective actions shall be identified,

SECTION 9.0, REFERENCES
References shail be provided either in the body of the text as footnotes or in a separate section,

Attachment # 2

NHSRC QA
To the Statement of Work
Requirements/Definitions List

EPAs Quallty System Website: http://iwww.epa.aoviquality
EPA's Requirements and Guidance Documents: hitp://www.epa.qoviquglityiaa docs.html|
EPA's Quality Systam Wabsite: hitp://lwww.epa.qoviquality/os-docs/rS-final.pdf

In accordance with EPA Ordes 5380.1 A2, conformance to ANSUASQC E4 must be demonstrated by submitting the quality documentation
described herein. All Quality documentation shall be submitted to the Government for review. The Govemment will review and return the
quality documentation, with commants, and indicate approval or disapproval. If the quality documentation is not approved, it must be revised
to address all comments and shall be resubmitted to the Government for approval. Work involving environmental data collection, generation,
uss, or raparting shall not commence until the Government has approve the quality documentation. The Quality Assurance Project Plan
(QAPP) shall be submitted to the Government at least thirty (30) daeys prior to the beginning of any environmental date gathering or
generation activity in order to altow sufficient time for review and revisions to be completed. After the Government has approved the quality
documsntation, the Contractor shall also implament it as written and approved by the Government.

These requirements typically pertain to single project efforts. The five spacifications are:

(4] a description of the organization’s Quality System (QS) and information regarding how this QS Is documented,
* communicated and impiemented; '

(2) ' an organizational chart showing the position of the QA function.

{3) delineation of the authority and responsibilities of the QA function;

(4) the background and experience of the QA personnel who wiil be assigned to the project; and

(6) the organization’s general approach for accomplishing the QA spacifications In the SOW,

Category Level Designatnons (determines the level of QA required):

L—_I Category | Project - appiicable to studles performed to generate data used for enforcement activities, litigation, or research project
involving human subjects. The QAPP shall address all elements listed in “EPA Requirements for QA Project Plans, EPA QA/R-5.

D Category |l Project - applicable to studies performed to generate data usad in support of the development of environmental
regulations or standards. The QAPP shall address all elements listed in “EPA Requirements for QA Project Plans, EPA QA/R-S,

[:l Category lIl Project - applicable to projects involving applie research or technology evaluations. The QAPP shall address the
applicable sections of “EPA Requirements for QA Project Plans, EPA QA/R-S as outlined in the NHSRC's QMP: QAPP
requirements for the specific project type (see below).

[:] Category IV Project - applicable to projects involving basic research or preliminary data gathering activities. The QAPF shall
address the applicable sections of "EPA Requirements for QA Project Plans, EPA QA/R-6 as autlined in the NHSRC's QMP
QAPP requirements for the specific project type (see below),

Project Types:

Those outlines of NHSRC's QAPP Requirements for various project types, from Appendix B of the NHSRC QMP (except where
otherwiss notad), are condensed from typically applicable sections of R-8 (EPA Requirements for QA Project Plans) and are
Intended to serve.as a starting point when preparing a QAPP.  These lists and their format may not fit every research scenario and
QAPP's must conform to applicable sections of R-5 in a way that fully describes the ressarch plan and appropriate QA and QC measures to
ensure that the data are of adequate quality and quantity to fit their intended purpcse.

Applied Research Project - pertains to a study performed to generate data to demenstrate the performance of sccapted
processes or technologies under defined conditions, These studies are often pilot- or fiekd-scale. The QAPP shall address alf

Page 5 of 7



requirements listed in “QAPP Requiremants for Applied Research Projacts” from Appendix B of the NHSRC OMP.

Basic Research Project - pertains to a study performed to generate data used to evaluate unproven theories, processes, or
technologies. These studies are often banch-scale. The QAPP shall address all requirements listed in “QAPP Requiraments for
Basic Research Projects” from Appendix B of the NHSRC QMP.

Design, Construction, and/or Operation of Environmenta! Technology Project - pertains to environmental technology
designed, constructed and/or operated by and/or for EPA, The QAPP shall address requirements in the EPA Quality System
document "Guldance on Quality Assurance for Envimnmental Technology Design, Construction, and Operation® G-11, at

to: . ty/QS-docs finai-0! For additional information, you may refer to Patt C of “Specifications and
Guidelines for Qualfty Systems for Envlronmental Data Collection and Environmental Technology,” ANSI/ASQC E4-1884, American
Society for Quality Control, Milwaukes, W, January 1985,

Geospatial Data Quality Assurance Project - pertains to data collection; deta processing and analysis; and data validation of
geospatial applications. The QAPP shall address reqmremants in the EPA Qualrty System document “Guidance for Geospatial
Data Quality Assurance Project Plans” G-5S at hitp : bg-fing

Method Development Project - pertains to situations whete there is no eadstlng stnndard methad, or a standard method needs to
be significantly modified for a specific application. The QAPP shall address all requirements listed In "QAPP Requirements for
Method Devslopment Projects” from Appendix B of the NHSRC QMP.

Model! Developmaent Project - includes all types of mathematical modeis including static, dynamic, deterministic, stochastic,
mechanistic, empirical, atc. The QAPP shall address requirements in the EPA Quality System document "Guidance for Quality

Assurance Project Ptans for Modeling® G-5M at hitp://www.epa.govioualitv/QS-docs/gSm-final.pdf.

Sampling and Analysis Project - pertaing to the collection and analysis of samples with no objectives other than to provide
characterization or monitoring information. The QAPP shall address &l requirements listed in "“QAPP Requirements for Sampling
and Analysis Projects” from Appendix B of the NHSRC QMP,

Sscondary Data Project - pertains to anvironmantal data collectad from other sources, by or for EPA, that are used for purposes
other than those originally intended. Sources may Include: literature, industry surveys, compilations from computerized databases
and information systems, and computerized or mathematical models of environmental procasses. The QAPP shall addrass all
requirements listed in “QAPP Requirements for Secondary Data Projects” from Appendix B of the NHSRC QMP.,

Software Devalopment and Data Management Project - pertains to software development, software/hardware
systems development, database design and maintenance, data vatigation and verification systems. The QAPP shatl address all
requirements listed in “QAPP Requirements for Software Development Projects” from Appandix B of the NHSRC QMP.

N O I I I O

Definitions:

Environmental Data - These are any measurement or information that describe environmental processes, location, of conditions; ecological
or haatth effects directly from measurements, produced from software and models, and compiled from other sources such as data bases or
the literature. For EPA, environmental data include information.collected directly fmm measurements, produced from software and modets,
and compiled from other sources such as data bases or literature.

Incrementa! Funding - Incremental funding is partial funding, no new work.

Quality Assurance (QA) - Quality assurance is a system of management activities fo ensure that a process; Itém or service i3 of the type
and quality needed by the customer. 1t deals with setting policy and running an administrative system of management controls that cover
planning, implementation, and review of data collection activities and the use of data in decision making. Quality assurance is just one part of
a quality system.

Quality Assurance Project Plan (QAPP) - A QAPP is a document that describes the necessary quality assurance, quality control, and other
technical activities that must ba implemented to ensure that the resuits of the work performed will satisfy the stated performance criteria. A
QAPP documents project-specific information,

Quality Control {QC) - Quality control is a technical function that includes ail the scientific precautions, such as calibrations and duplications,
which are needed to acquire data of known and adequate quality.

Quality Management Plan (QMP) - A QMP is a document that describes an organization's/program's quality system in terms of the
organizational structure, policy and procadures, functional responsibilities of managament and staff, lines of authority, and required interfaces
for those pianning, implementing, documenting, and assessing all activities conducted. A QMF documents the overall organization/program,
and is primarily applicable to multi-year, multi-project efforts. An organization's/program’s QMP shall address all elements listed in the
*Requirements for Quality Management Plans” in Appendix B of the NHSRG QMP.
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Quality System - A quality system is the means by which an organization manages its quality aspects in a systematic, organized manner and
provides a framework for planning, impiementing, and assessing work performed by an organization and for carrying out required quality
assyrance and quality control activities.

R-2. EPA Requirements for Quality Management Plans (EPA/240/B-01/002) March, 2001 hitp://www.epa.qov/quality/QS-doce/r2-final.odf,

R-6, EPA Reguirements for Quality Managemant Plans (EPA/240/B-01/002) March, 2001
Substantive Change - Substantive change is any change in an activity that may alter the quality of data being used, generated, or gathered.

Technical Lead Person (TLP) - This person is technically responsible for the project. For extramural contract work, the TLP is typically the
contracting officer's representative (COR). For intramural work, the TLP is typically the Principal Investigator,

Abbreviations:
COR Contracting Officer's Representative IAG interagency Agreement
NHSRC National Homeland Security Research Center QA Quality Assurance
NRMRL National Risk Management Research Laboratory QAM  Quality Assurance Manager

QAID  Quallty Assurance Identification QMP  Quality Management Plan
QAPP  Quality Assurance Project Plan SOW  Statement of Work
Qs Quality System CRADA Coopsrative Research & Devalopmant Agrsement

TLP Tachnical Lead Parson

Attachment #2 to the Statement of Work
Reavision 1. March 2006
NHSRC 06/02
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United States Environmental Protection Agency
Washington, DC 20460

EPA

Work Assignment Number
3~-23

Work ASSig nment D Other Amendment Number:
000001
Contract Number Contract Period 10/21/2009 To 08/31/2013 Title of Work Assignment/SF Site Name
EP-C-10-001 Base Option Period Number 3 Methyl Bromide Decontamination
Contractor Specify Section and paragraph of Contract SOW

BATTELLE MEMORIAL INSTITUTE

As Original

Purpose: D Work Assignment D Work Assignment Close-Out Period of Performance

Work Assignment Amendment D Incremental Funding

D Work Plan Approval From 09/01/2012 To 08/31/2013
Comments:

Work Assignment Amendment Ol shall revise the original Statement of Work per the attached revised SOW (reduces test
runs from 20 to 15; reduces 48 hr test runs from 20 to 10 and reduces draft reports from 3 to 2).

D Superfund

Accounting and Appropriations Data

Non-Superfund

SFO
(Max 2)

Note: To report additional accounting and appropriations date use EPA Form 1900-69A,

] DCN Budget/FY Appropriation Budget Org/Code Program Element  Object Class Amount (Dollars) (Cents) Site/Project Cost Crg/Code
3 {Max 6) (Max 4) Code (Max 6) (Max 7) (Max 9) (Max 4) {Max 8) {(Max 7)
1
2
8 i
4
5
Authorized Work Assignment Ceiling
Contract Period: Cost/iFee: LOE:
1 10/21/2009 To 08/31/2013
This Action:
Total:
Work Plan / Cost Estimate Approvals
Contractor WP Dated: Cost/Fee: LOE:
Cumulative Approved: Cost/Fee: LOE:
Work Assignment Manager Name  Joe Wood Branch/Mail Code:
Phone Number 919-541-5029
(Signature) (Date) FAX Number: 919-541-0496
Project Officer Name Kathy Martin Branch/Mail Code:
Phone Number: 541-754-4502
(Signature) (Date) FAX Number:
Other Agency Officiai Name  Adam Meier Branch/Mail Code:
Phone Number: 513-487-2852
(Signature) (Date) FAX Number: 513-487-2107
Contracting Official Name Matthew Growney Branch/Mail Code:
Phone Number: 513-487-2029
(Signature) {Date) FAX Numper: 513-487-2109

Work Assignment Form. (WebForms v1.0)




STATEMENT OF WORK
Contract EP-C-10-001

Work Assignment #3-23
Amendment 01
L. TITLE
Methyl Bromide Decontamination of Materials Contaminated with Anthrax

II. PERIOD OF PERFORMANCE
The period of performance for the tasks detailed in this Statement of Work (SOW)
shall be from date of award - August 31, 2013.

III. SUMMARY OF OBJECTIVES
This work will provide data on the effectiveness of methyl bromide (MeBr) to inactivate

B. anthracis spores on a number of materials, at ambient temperature and relative
humidity (RH). '

IV. RELEVANCE

The results of these tests will provide the decontamination technology user and
stakeholder with high quality, peer-reviewed data on the effectiveness of MeBr to
decontaminate a number of indoor and outdoor materials contaminated with B. anthracis
spores and a surrogate. Tests will be conducted at typical room temperature and room
RH. The results of the work will be made available to the homeland security and
emergency response community through published reports, journal papers, and/or
conference presentations/proceedings. The information will also be used to develop
guidance documents pertaining to specific threat agents and release scenarios.

V. BACKGROUND

The U.S. Environmental Protection Agency (EPA) has the responsibility for protecting
human health and the environment from accidental and intentional releases of hazardous
and toxic materials. According to Homeland Security Presidential Directive 10 (HSPD-
10), the EPA is tasked with developing strategies, guidelines, and plans for
decontamination of persons, equipment, and facilities following a biological weapons
attack. In response to this directive, the EPA Office of Research and Development
(ORD) National Homeland Security Research Center’s NHSRC) Decontamination and
Consequence Management Division (DCMD) is investigating methods and technologies
for the inactivation of spores (e.g., Bacillus anthracis Ames) on materials/surfaces. This
work will build on the decontamination studies that have already been conducted.

VI. SCOPE

The primary purpose of the study is to investigate the use of MeBr fumigation to
inactivate anthrax spores. Sufficient replicates, blanks, and positive controls shall be
used, consistent with standard microbiological and quality assurance procedures, past
work conducted by the contractor, and studies being currently conducted by the
contractor.




VII. TECHNICAL APPROACH

For each decontamination test, the effort shall include the recovery of viable agent from
each material before (positive control) and after decontamination. Five replicates for
each agent-material combination shall be included in each experiment. All experiments
described below shall be approved by the EPA Work Assignment Manager (WACOR)
prior to commencement. Test and analytical methods shall be adopted from past or on-
going efforts, in technical consultation with the WACOR.

VIII. TASKS

The Contractor shall perform the following tasks after receiving an approved Work
Assignment and preparing a Work Plan in accordance with contract terms and conditions:

1. Prepare an amendment to the Quality Assurance Project Plan (QAPP) that was
developed under WA 2-01 (Decontamination of Soil Contaminated with B.
anthracis) for the experiments listed in this SoW. Microbiological procedures,
coupons, and measurement of temperature, RH, and MeBr fumigant
concentrations, etc. shall be consistent with procedures used under previous
projects with EPA.

2. The contractor shall build and test the experimental chamber that will be used for
the testing described in this Work Assignment (WA). The chamber shall be
capable of maintaining temperature, relative humidity, and methyl bromide
concentrations as described in this WA. The chamber shall be designed to allow
for automated data acquisition and control (if feasible) and measurement for
extended time periods.

3. Conduct experiments to quantitatively determine the effectiveness (log reduction)
of inactivating B. anthracis (Ames strain) on six materials using MeBr gas. The
materials for testing shall be selected in consultation with the WACOR at the time
of developing the QAPP amendment (Task 1), and may include such indoor and
outdoor materials such as the ceiling tile, carpet, glass, painted wallboard, wood,
and concrete. Up to three or four MeBr concentrations shall be tested, with 3-5
different elapsed times. Elapsed times may be as long as 48 hours or more, for a
maximum of 10 tests. The majority of tests shall be conducted at ambient
temperature, with RH controlled to a low level, such as 45%. However, a few
tests may be conducted at alternate RH and T. A total of 15 runs (number of
concentrations tested x number of elapsed times tested x number of environmental
conditions [T and RH levels]) shall be assumed for developing the work plan
estimate. '

4, Conduct the same matrix of experiments as described in Task 3, but using a
surrogate spore forming microorganism such as Bacillus subtilis, B. atrophaeus,
or Geobacillus stearothermophilus. If feasible, experiments using B anthracis
described in Task 3 may be conducted simultaneously in same test chamber as
surrogate organism. Biological indicators (BIs) shall also be included in the tests




with B. anthracis. The selection of BlIs shall be conducted in technical
consultation with the WACOR.

5. Tests shall include a sufficient number of replicates, positive controls, and blanks
- consistent with previous projects.

6. Prepare two drafts of a test report (a draft for WACOR, peer, and QA review; and
a final report, revised per WACOR, peer and QA review comments) which shall
include the test conditions, methods, quality assurance, and results of the tests
conducted per the requirements of this SOW. The report shall conform to the
requirements of EPA's Handbook for Preparing Office of Research and
Development Reports (EPA/800/K-95/002). Substantive portions of this
handbook can be found at www.epa.gov/nhsrc under the policy and guidance tab.

IX. QUALITY ASSURANCE

The Contractor shall comply with all requirements as delineated on the “Quality
Assurance Planning Requirements Form (QARF)” included with this extramural action;
see attachment #1 and #2. The contractor shall prepare a QAPP in accordance with
http://www.epa.gov/quality/qs-docs/rS-final.pdf or based on the type of research that is
being conducted. For guidance on preparing a research-specific QAPP, the preparer
should refer to the project specific requirements provided in NHSRC’s QMP. The QAPP
shall be approved prior to the start of any laboratory work. Additional information
related to QA requirements can be found at www.epa.gov/quality.

X. DELIVERABLE SCHEDULE
1. Transfer of project data shall occur via electronic mail at the conclusion of each
test. These data shall include, where appropriate, fumigant level, temperature, RH,
and viable organism counts for test and control coupons.

Task Begin date ' Completion Date

1 As soon as possible 1 month after begin date

2 As soon as possible 1 month after begin date

3 Completion of Task 2 7 months after start of experiments
under this task

4 Simultaneous with Task 3 7 months after start of experiments
under this task

5 ongoing ongoing

6 As soon as possible Final draft of report due August 31
2013.
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I PERIOD OF PERFORMANCE
The period of performance for the tasks detailed in this Statement of Work (SOW) shall begin at
date of award and end August 30, 2013.

IL SUMMARY OF OBJECTIVES

The performance of a HEPA Ultra Vacuum and a compressed gas duster shall be evaluated for
the removal of simulated Improvised Nuclear Device (IND) fallout particles from two standard
response asset test coupons. These coupons could represent surfaces found on the outside of
response vehicles or sensitive equipment. This work is based on a similar evaluation recently
accomplished under the EPA’s Technology Testing and Evaluation Program (TTEP), which has
developed the test methods, protocols, Quality Assurance Project Plans (QAPP), and facilities
applicable to this Statement of Work for evaluation of a rotating jet technology for removal of
IND particles. It is anticipated that these previously developed products will be used or adapted
to the greatest extent possible. Modifications in contamination methods and detection may be
necessary to study the effects of different size ranges of fallout particles.

The technology performance evaluations shall include the determination of the amount of any
remaining contamination following application of the decontamination technologies, and shall
evaluate specific parameters related to deployment of the technologies in an operational setting.
Responders will use this data to determine if these technologies can remove IND fallout from
response assets.

III. BACKGROUND

Federal Emergency Management Agency (FEMA) is working to prepare for response and
recovery to an IND. As a part of these preparations, it is partnering with other government
agencies, including the U.S. Environmental Protection Agency (EPA), to perform scientific
studies to inform response and recovery. One of these efforts is the assessment of gross
decontamination of surfaces contaminated with IND fallout. The EPA was chosen to perform
this work because it has the responsibility for clean-up after an IND.

IV. TECHNICAL APPROACH

The Contractor shall adapt existing test methods, protocols, and Quality Assurance Project Plans
(QAPP) and shall demonstrate and quantify the performance of Ultra HEPA vacuum and the
compressed gas duster, under realistic conditions, for removal of fallout simulant from two
coupon types. The Contractor shall evaluate the performance of the rotating jet technology
including: the decontamination factor (DF), time required to achieve that decontamination factor,
difficulty of using the technology under realistic conditions, and an estimate of the costs
(including disposal and secondary wastes estimates), constraints, and other factors such as
quantity of waste generated, which would accompany application of the technology in an urban
decontamination scenario. The Contractor shall also document other pertinent information
relative to the technology application such as equipment required, mobility issues associated
with equipment, decontamination of equipment, work crew sizes, and PPE that will affect the
technology’s effectiveness.




V. TASKS

The Contractor shall prepare and submit a Work Plan according to the terms and
conditions of the contract that addresses:

TASK1: PREPARATION AND APPROVAL OF THE QAPP PLAN

The Contractor shall comply with all requirements as delineated on the “Quahty
Assurance Planning Requirements Form (QARF)” included with this extramural
action, see attachment #1 and #2. The contractor shall prepare a QAPP in
accordance with http://www.epa.gov/quality/gs-docs/rS-final.pdf based on the type of
research that is being conducted. For guidance on preparing a research-specific
QAPP, the preparer should refer to the project specific requirements provided in
NHSRC’s QMP. The QAPP must be approved by EPA prior to the start of any
laboratory work. Additional information related to QA requirements can be found at
www.epa.gov/quality. If possible the previous QAPP developed for evaluation of the
rotating jet technology for removal of IND fallout shall be amended in place of
constructing a new QAPP.

The QAPP shall include a rigorous demonstration of the final test methods and
procedures to verify their efficacy. The draft QAPP will be reviewed by the EPA
WACOR and the EPA Quality Assurance Manager. The contractor shall respond to
comments and submit the QAPP for final approval to the EPA WACOR and EPA
Quality Assurance Manager. The QAPP, including any amendments, must be
approved by the USEPA in writing (e.g., signature on the approval page) prior to the
start of any work.

TASK2: GENERATION OF SIMULATED FALLOUT

The contractor shall amend the surrogate used in previous decontamination studies to
incorporate smaller sized particles. The EPA WACOR will provide technical
direction regarding the exact particle sizes. These shall be tagged with a different
radionuclide than Cs-137 if necessary. The contractor shall also develop a method to
reproducibly (= 25%) deposit the contaminant on 6 by 6 inch coarse aggregate
concrete coupons in horizontal orientation.

The Contractor shall propose the method to be used to characterize the coupons, both
before and after deposition of the contamination (at a minimum the characteristics,
distribution, and amount of contamination), and after application of the
decontamination technology.

TASK3: TECHNOLOGY TESTING - EXECUTION

The contractor shall obtain coupons that are representative of response assets
including sensitive equipment. The EPA WACOR will provide technical direction to
determine what substrates to select. During testing and deposition relative humidity




shall be maintained and documented at 50% + 10% RH and ambient temperature
shall be maintained and documented at 75 deg F + 3 deg F. Test coupons (5) and
positive control coupons (2) shall be contaminated with simulated fallout and the test
coupons shall be decontaminated using the HEPA Ultra Vacuum or the Compressed
Gas Duster leaving the coupons in the horizontal orientation. The activities from the
positive control coupons and the test coupons shall be used to calculate the
decontamination factor. The Compressed Gas Duster will likely blow the
contamination off of the coupon but does not collect these particles. At least 2 of
these test coupons shall be decontaminated with a procedural blank in the same
closed box or bag to evaluate cross contamination.

In addition to determining the decontamination factor, the Contractor shall evaluate
time required to achieve that decontamination factor, difficulty of using the
technology under realistic conditions, and an estimate of the costs (including disposal
and secondary wastes estimates), constraints, and other factors such as quantity of
waste generated, which would accompany application of the technology in an urban
decontamination scenario. The Contractor shall also document other pertinent
information relative to the technology application such as equipment required,
mobility issues associated with equipment, decontamination of equipment, work crew
sizes, and PPE that will affect the technology’s effectiveness. The Contractor shall
operate the equipment/technology being tested according to the procedures (i.e.,
standard operating procedures, method, instructions, etc.) provided by the vendor and
included in the approved QAPP. The contractor is not expected to evaluate the
functionality of sensitive equipment if it is selected for testing. -

TASK4: TECHNOLOGY REPORT
The Contractor shall perform data analysis to determine percent removals and

decontamination factors for the above tests and provide a technical report which shall
document the results of Task 3, including all data generated.




VI. DELIVERABLE SCHEDULE

1.

On a monthly basis for the duration of the project, the contractor shall submit, in
electronic format, progress reports summarizing technical progress, problems
encountered, monthly and cumulative financial expendltures and cost and
schedule variance.

Bi-weekly conference calls shall be established between the EPA WACOR and
the contractor project officer. During these conference calls the contractor shall
report on progress made in the project and any technical issues encountered in
implementation of the test plan.

Within 30 working days of the issuance of this Work Assignment, Quality
Assurance Project Plan (QAPP) shall be provided to the EPA, in both electronic
format (Microsoft Word, and Adobe), for Task 1-3. The EPA WACOR will then
coordinate peer and EPA QA review of the QAPPs. The contractor shall then
address any comments resulting from these reviews within 30 working days of
receipt of the comments. The contractor shall then provide a final copy of the
QAPP both in electronic and hard copy for EPA Approval. Work covered in this
contract shall not begin until the QAPP has been approved by the EPA Quality
Assurance Manager. The QAPPs shall contain work plans detailing how the
experiments will be run and include a timetable for task completion. The

" Contractor shall adhere to QA requirements as delineated in “Attachment #1 and

2” to this Statement of Work (SOW).

A single draft technical report documenting the results of all tasks shall be
submitted to the WACOR no later than 1 month after completion of Task 3. The
WACOR will review the draft report, coordinate a peer review and QA review,
and provide all comments (WACOR, three peer reviewers, QA) to the Contractor
within 30 calendar days of receipt of the draft. The contractor shall resolve these
comments within 14 calendar days of their receipt and the final technical report
will be accepted by the WACOR after all comments have been resolved.

VII. REPORTING REQUIREMENTS

1.

Data generated as a result of this effort shall be shared with the EPA WACOR for
internal EPA use.

Laboratory data shall be transferred electronically to the EPA WACOR after the
conclusion of each task.

Any products (test plans, conference proceedings, and reports) using the data
generated under this Work Assignment shall be subject to one internal EPA
review and one external review and must go through EPA’s clearance process.




. The report and any other products using the data generated under this SOW shall
conform to the requirements of EPA's Handbook for Preparing Office of
Research and Development Reports (EPA/800/K-95/002). Substantive portions
of this handbook can be found at www.epa.gov/nhsrc under the policy and
guidance tab.

. Prior to submission of the draft data brief, all of the data shall be given to the EPA
WACOR in electronic format, specifically Microsoft Excel® spreadsheets. The
data contained in these spreadsheets shall be presented and annotated so as to be
readily understandable to a wide audience.

. Copies of any internal audit reports and responses shall be sent to the EPA
WACOR in a timely fashion. The WACOR and EPA Quality Assurance
Manager shall be immediately notified of any critical findings.

. The contractor shall document all data analyses including statistical models and
related assumptions.
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STATEMENT OF WORK

Contract Number EP-C-10-001
WA 3-26

I. TITLE

Using the EPA Experimental Design Protocol for Radiological Contaminant Persistence and
Decontamination in Drinking Water Pipes

II. PERIOD OF PERFORMANCE
Issuance through August 31, 2013
III. BACKGROUND

The EPA’s National Homeland Security Research Center (NHSRC) conducts research to protect,
detect, respond to, and recover from terrorist attacks on the nation’s water and wastewater
infrastructure. Among concerns of such attacks is the adsorption of contaminants introduced into
drinking water distribution systems to pipe walls and any corrosion or biofilm on interior pipe
surfaces, Adsorbed contaminants could slough off over time, potentially endangering public
health and prolonging the effects of the attack. Research is needed to better understand the
adherence and persistence of selected contaminants on pipe walls and methods for successful
decontamination and treatment.

Multiple research studies have been conducted to determine the adsorption of particular
chemical, biological, and radiological contaminants to various drinking water pipe materials and
test various methods to destroy, reduce, or remove adsorbed contaminants. Experimental
designs have varied among these studies for both adsorption and decontamination. While useful
data has resulted from studies conducted to date, an experimental design was needed that
incorporates and improves the most effective design approaches and addressing lessons learned
from the previous studies. Many priority contaminants have not yet been studied and the use of
such a design will permit increased confidence, continuity, and comparability of results across
studies.

The Contractor developed and tested an Experimental Design Protocol for Chemical, Biological,
and Radiological Contaminant Persistence and Decontamination in Drinking Water Pipes under .
Blanket Purchase Agreement GS23F001L-3 and WA1-16 under contract EP-C-10-001. To test
the experimental design protocol, the Contractor performed persistence testing with chlordane
applied to surfaces that simulate cement-lined pipe as well as polyvinyl chloride (PVC) pipe and
sodium fluoroacetate (SFA) applied to simulated cement-lined pipe followed by decontamination
testing with flushing and hyperchlorination. This work was repeated using a Bacillus globigii (as
surrogate for pathogenic Bacillus anthracis).




IV. OBJECTIVE

The objective of this Work Assignment is using the previously developed EPA Experimental
Design Protocol for Chemical, Biological, and Radiological Contaminant Persistence and
Decontamination in Drinking Water Pipes to quantitatively determine the adsorption propensity
of the selected priority surrogate radiological contaminants to various drinking water pipe
materials. If persistence is observed, methods to decontaminate the affected pipe surfaces will be
tested.

V. SCOPE

Under this work assignment, the Contractor shall assess the persistence of surrogate radiological
contaminants on drinking water infrastructure (cement mortar and PVC). If persistence is
observed, the contractor shall attempt decontamination through simulated flushing and addition
of decontamination agents. The decontaminating agents will be determined in conjunction with
the WACOR, but could include pH adjustment (acid or base) or NSF-60 certified cleaning
agents. The contractor shall use the following contaminants as model surrogate radionuclides:

e Cesium (stable cesium chloride)
o Strontium (stable strontium chloride)
e Cobalt (stable cobalt chloride)

The contractor shall use the previously developed persistence and decontamination protocol
using biofilm annular reactors and experimental matrices. The protocol was developed under
Blanket Purchase Agreement GS23F001L-3 and WA1-16 under contract EP-C-10-001 and
described in the following reports delivered to EPA:

e Results Report from the Study of Chemical, Biological, and Radiological Contaminant
Persistence and Decontamination in Drinking Water Pipes (September 2010)

e Report from the Study of Biological Contaminant Persistence and Decontamination in
Drinking Water Pipes Using the EPA Persistence and Decontamination Experimental
Design Protocol (August 2011)

VI. TASKS

The Contractor shall perform the following tasks:

Task 1. Prepare Quality Assurance Project Plan

The Contractor shall develop data quality objectives, which in turn shall serve as the basis for the
quality assurance plan. The Contractor shall prepare a Quality Assurance Project Plan (QAPP)

that complies with all requirements delineated under “Quality Assurance” below. The EPA
WACOR will provide technical direction to the Contractor if necessary.




Task 2. Examine Radionuclide Persistence and Attempt Decontamination

After EPA approval of the QAPP, the Contractor shall conduct experiments following the
experimental design protocol and deliver a draft report of results. The test experiments shall
include contaminants and pipe materials approved by the EPA WACOR. EPA will review the
draft report and provide comments and changes within 15 days after receiving the draft. The
Contractor shall incorporate any changes and deliver a final report within 30 days following
receipt of EPA comments.

DELIVERABLE SCHEDULE

Task 1. A detailed Work Plan shall be provided in accordance with terms and conditions of the
contract.

Task 2. QAPP within 60 working days following approval of the Work Plan.

Task 2. Draft test report within 180 days following EPA approval of the QAPP. Final test
report, and experimental data within 30 days following receipt of EPA comments and
no later than 8/31/13.

REPORTING REQUIREMENTS

On a monthly basis for the duration of the project, the Contractor shall submit in electronic
format a status report summarizing technical progress, problems encountered, and budget
expended to date. '

QUALITY ASSURANCE

The contractor shall comply with all requirements as delineated on the “Quality Assurance
Planning Requirements Form (QARF)” included with this extramural action, see attachment #1
and #2. The contractor shall prepare a QAPP in accordance with http://www.epa.gov/quality/qs-
docs/r3-final.pdf or based on the type of research that is being conducted. For guidance on
preparing a research-specific QAPP, the preparer should refer to the project specific
requirements provided in NHSRC’s QMP. The QAPP must be approved prior to the start of any
laboratory work. Additional information related to QA requirements can be found at
www.epa.gov/quality.
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Performance Statement of Work
Work Assignment #3-27

EVALUATION OF SCALABILITY CHALLENGES FOR RADIOLOGICAL DECONTAMINATION TECHNOLOGIES IN THE URBAN
ENVIRONMENT

I. PERIOD OF PERFORMANCE
The period of performance for this Work Assignment (WA) shall be from Feb 1, 2013 through August
31, 2013.

II. PURPOSE

NHSRC has conducted in-house and extramural experimental work to evaluate the efficacy and
applicability of a number of radiological decontamination technologies. This work has focused on
decontamination of various radionuclides, from a range of urban building materials, based on
accepted radiological dispersal device (RDD) scenarios. Many of these technologies may, or may not,
be applicable to decontamination on a wide area scale. This work shall evaluate the potential
challenges involved in applying currently available radiological decontamination technologies in
the wide area urban environment after an RDD incident and provide recommendations for further
development of promising methods and processes.

III. BACKGROUND

The U.S. Environmental Protection Agency (EPA) has the responsibility for protecting human health
and the environment from accidental and intentional releases of radiological materials. The
National Response Framework (NRF), Nuclear/Radiological Annex designates EPA as a supporting agency
for the long term recovery phase of a response. The EPA Office of Research and Development (ORD)
National Homeland Security Research Center’s (NHSRC) Decontamination and Consequence Management
Division (DCMD) has conducted performance evaluations for technologies aimed at the decontamination
of urban materials. These demonstrations have generated performance data that can be used to
support decisions concerning the selection and use of decontamination technologies for urban
materials contaminated with specific radiological threat agents. The results of that work are
available to the homeland security community through published reports, journal papers, information
systems and conference presentations/proceedings. The information may alsoc be used in clean up
guidance pertaining to specific threat agents and release scenarios.

IV. TECHNICAL APPROACH

The Contractor shall (1) identify currently available radioclogical decontamination technologies
applicable for removal of cesium from urban surfaces following an RDD event with emphasis on those
applicable to wide area decontamination (surface areas >100 m?), rapid deployment, and high
decontamination rates (>5 m?/hr), (2) evaluate the challenges and issues related to scalability and
wide area deployment (e.g. technical feasibility, logistics, operational viability, decontamination
performance, community acceptance, waste disposition, cost, etc.) relative to postulated recovery
scenarios following an RDD event, and (3) provide a list of knowledge/capability gaps and potential
solutions that if addressed could potentially improve the performance of the technologies
evaluated. For example, technologies with slower application rate can be considered if the
technology and/or application process could be modified to increase the speed of application.

V. TASKS

The work that shall be performed is organized into five separate tasks. Task 1 shall involve the
development of the Work Plan for execution of the study and reporting of results. Task 2 shall
develop a secondary data Quality Assurance Project Plan (QAPP). Task 3 shall develop a compendium
of currently available radiological decontamination technologies potentially applicable to the wide
area decontamination scenario. Task 4 shall evaluate the challenges and issues related to
scalability and deployment of the identified technologies. Task 5 shall identify knowledge and/or
capability gaps and potential solutions for technology performance improvement. Task 6 shall
consist of preparation of a summary report documenting the results of all tasks.

Task 1: PREPARATION OF WORK PLAN

The Contractor shall develop a detailed Work Plan for execution of Tasks 2 through 6, in
accordance with the contract clause, B-2, Work Assignments (EPAAR 1552.211-74).

Note: Work plan requested within 15 days and COI plan within 20 days of receipt of the
work assignment.




TasK 2: PREPARATION OF QUALITY ASSURANCE PROJECT PLAN (QAPP)

The Contractor shall prepare a secondary data QAPP in accordance with
http://www.epa.gov/quality/qgs-docg/r5-final.pdf based on the type of research that is
being conducted. The Contractor shall comply with all requirements as delineated on the
“Quality Assurance Planning Requirements Form (QARF)” included with this contract package
(see Attachment #1 to the SOW) and the NHSRC QA requirement as defined in Attachment #2
to the SOW. For guidance on preparing a research-specific QAPP, the preparer should
refer to the project specific requirements provided in NHSRC's QMP. The draft QAPP will
be reviewed by the EPA WACOR and the EPA Quality Assurance Manager. The Contractor shall
respond to comments and submit the QAPP for final approval to the EPA WACOR and EPA
Quality Assurance Manager. The QAPP, including any amendments, must be approved by the
U.S. EPA in writing (e.g., signature on the approval page) prior to the start of Task 3.
Additional information related to QA requirements can be found at:
http://www.epa.gov/quality/gs-docs/r5-final .pdf.

Task 3: PREPARATION OF LIST OF POTENTIAL WIDE AREA DECONTAMINATION TECHNOLOGIES

The Contractor shall develop a compendium of currently available radiological
decontamination technologies applicable for removal of cesium from urban surfaces
following an RDD event with emphasis on those applicable (or potentially applicable) to
wide area decontamination (surface areas »>100 m?), rapid deployment, and high
decontamination rates (>5 m?/hr). Potentially applicable technologies would include those-
which could be modified to meet these wide area performance goals. For example,
technologies with slower application rates can be considered if the technology or
application process could be modified to increase the speed of application. The
compendium shall include information such as the technology description, demonstrated
and/or advertised performance (e.g. decontamination rate, decontamination factor, etc.),
vendor information, cost information, application procedures, surface applicability,
waste generation, etc. Information sources shall include previous USEPA and USDOE
decontamination technology investigations and guidance documents, ongoing and historic
radiological decontamination projects and studies (e.g. Fukushima, Chernobyl, TMI,
Superfund, DOE legacy cleanups), foreign sources (e.g. UK-GDS, Environment Canada, etc.),
technical conference proceedings, industry'websites, and additional sources as may be
discovered during conduct of the task. The compendium shall be logically organized so as
to facilitate communication of the information to stakeholders. The compendium shall be
provided to EPA for review and comment by EPA prior to commencement of Task 4.

TASK 4: EVALUATION OF CHALLENGES AND ISSUES RELATED TO TECHNOLOGY DEPLOYMENT

The Contractor shall evaluate the challenges and issues related to scalability and
deployment of the technologies identified in Task 3 in a wide area scenario. This
evaluation shall address all significant areas including technical feasibility,
operaticnal viability, logistics, decontamination performance, community acceptance,
waste disposition, rate of application, labor and materials to implement, and cost, as
well as any other significant challenges identified during the conduct of the task.

Task 5: IDENTIFICATION OF KNOWLEDGE GAPS AND POTENTIAL SOLUTIONS

From the compendium produced in Task 4 the Contractor shall identify knowledge and/or
capability gaps and potential solutions which would address the challenges and issues
identified in Task 4.

TaSK 6: SUMMARY REPORT

The Contracter shall provide a report which documents the results of Tasks 3, 4, and 5,
including references to all source materials.

VI. DELIVERABLE SCHEDULE

Task 1: A detailed Work Plan shall be submitted in accordance with the terms and conditions of
the contract. See: Work Assignments, Id.

Task 2: A draft QAPP shall be submitted within 30 working days after EPA approval of the Work
Plan submitted under Task 1. )




Task 3: Within 30 working days after EPA approval of the QAPP submitted under Task 2, the
Contractor shall submit a draft compendium of currently available radiological decontamination
technologies applicable to wide area decontamination. EPA will review the draft compendium and
provide comments to the Contractor within 30 days of receipt. Task 4 shall not begin until
resolution of EPA comments.

Task 4: The Contractor shall produce a draft document which describes the conduct and results of
its evaluation of the challenges and issues related to wide area deployment of the identified
decontamination technologies. EPA will review the draft document ‘and provide comments to the
Contractor.

Task 5: The Contractor shall produce a draft document which presents knowledge gaps and
potential solutions identified during the study. EPA will review the draft document and provide
comments to the Contractor.

Task 6: The Contractor shall produce single draft summary report including the results of all
tasks, which shall be submitted to the WACOR no later than July 31, 2013. The WACOR will review
the draft report and provide comments to the Contractor within 30 days of receipt. The final
technical report will be accepted by the WACOR after all comments have been resolved.

VII. REPORTING REQUIREMENTS

e All final products, (e.g., technical reports) generated under this WA shall be peer
reviewed by at least one external EPA (non-NHSRC) and at least one internal EPA (NHSRC)
reviewer, as well as a review by a technical editor and by NHSRC management to prevent
perceived policy statements from being included in the reports. The WACOR will
coordinate the peer review of the draft documents and submit comments to the Contractor
for product revision and comment response.

e All data shall be transferred to the WACOR in electronic format, in MS Excel worksheets,
including submission of the draft summary report. The worksheets shall be adequately
commented to ensure that the data presented is clearly identifiable.

e All software application files delivered to the Government shall be Microsoft Office 97,
or higher. All goftware and electronic applications shall be supported by a VPAT
(Voluntary Product Accessibility Template) adequate to demonstrate that software
application files conform with the requirements relating to accessibility as detailed to
the 1998 amendments to the Rehabilitation Act, particularly, but not limited to, §1194.21
Software applications and operating systems. http://www.section508.gov/

e On a monthly basis for the duration of the project, the Contractor shall submit, in
electronic format, status reports summarizing technical progress (including estimated
percent of project completed), problems encountered, monthly and cumulative financial
expenditures, and cost and schedule variance.

e All products developed under this SOW (e.g., the above mentioned summary report) shall
conform to the requirements of EPA's Handbook for Preparing Office of Research and
Development Reports (EPA/800/K-95/002). Substantive portions of this handbook can be
found at www.epa.gov/nhsrc under the policy and guidance tab.




QUALITY ASSURANCE SURVEILLANCE PLAN

Performance Requirement

Measurable
Performance Standard

Surveillance Method

Incentive/Disincentives

Timeliness: Services and deliverables shall
be in accordance with schedules expressed
in accepted work plan, uniess amended or
modified by EPA

Far each period of performance no
more than 10% of the submitted
deliverables shall be submitted
more than six { 6) calendar days
past the due date established in
the accepted work plan.

EPA work assignment CORs will
closely monitor task milestones and
deliverable schedules and inform
the EPA PO when deliverables are
not received within this
performance standard. The EPA
PO will keep a record of these
incidents and determine if the
performance standard has been

No more than 10% of deliverables
may be untimely submitted.
Performance inconsistent than
this standard will be reported in
the CPARS reporting system with
the rating not higher than
‘unsatisfactory' in the category of
"Timeliness of Performance” .

Management and Communications: The
contractor shall maintain contact with the
EPA CO, Cont ract Level COR, and work
assignment COR throughout the
performance of the work assignment shall
promptly bring potentiaf problems to the
attention of the WAM and the Project Officer.

Any issue impacting project cost, o
r quality shall be brought to the
attention of the appropriate EPA
personnel within 5 days of the
occurrence.

Performance under all active work
assignments will be closely and
actively reviewed by the Program
Manager and the Work Assignment
Manager verify reported issues
andfor identify unreported issues.

If more than one incident occurs
where the contractor does not
meet the performance standard
for reporting issues in a given
contract period, a rating of
‘unsatisfactory' will be reported in
CPARS under the category of
Business Relations.

Cost Control: The contractor shall moniter,
Jtrack, and accurately report the level of effort,
labor costs, other direct costs, and fee
expenditures to EPA through monthly
progress and financial reports . The
contractor shall assign appropriately skilled
personnel to all tasks , practice time
management, and provide current, accurate,
complete, and timely billings .

If the contractor fails to manage
and control cost, any resultant
overrun cannot exceed the fo total
contract obligation.

All active work assignments under
the contract will be reviewed by the
EPA WAM under the contractor's
monthly progress report and
financial reports to compare actual
costs against those approved.

An overrun that exceeds the total
contract obligation without fimely
prior notification shall be
considered and rated as'
unsatisfactory' in the CPARS
category of cost control,
regardless of whether the cost id
later determined to be aliowable..




